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Che Engineer 


am an engineer— 
A humble worker in material things, 
An inspired builder, 
A high priest before the altar of progress. 


My slide rule is my baton, 
And # count my musicians among the creeping 
waters 
@f mighty streams, the forces of the air and earth. 
i compose my symphonies in conerete and steel— 
My lyrics in the hum of cable spans. 


My beacon is a torch of hope 
Kindled with a faith in myself and my fellow 


men. 
Through time eternal it has come to me, never 
flickering. 
May i strive to hand it on undinuned. 


Under the swirling heat of the desert, 
Mp where the snow lies Deep on mountain 
crests, 
Down where the trickle of water drums against the 
raisson floor 
i dream, yet unlike Dreamers, build my dreams. 


i labor that other souls, yet unborn, 
May tread the earth, 
@r sail the wastes of air and sea unafraid. 
Mine is the hand which sets countiess wheels in 
motion, 
Spans mighty chasms, 
Throws Down the gauntlet before the elements. 
£ am an engineer. 


&R. DeWitt Jordan 
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* That extra resistance to extra shock and 





fatigue which a contractor's truck must have 


..is provided in the four wheel drive “Earth eee strengthen with 


Mover” by various steels alloyed with Nickel. 

Axle shafts both front and rear, steering NICKEL ALLOY STEELS 
arms, transmission gears, and spline shafts 
use 4 different compositions of steel. But each 
is alloyed with Nickel and treated to stand 
the particular stress and wear which falls on 
each job. This unit crawls like a tractor 
through soft earth, yet it does around 40 
miles an hour on the highway. Made by 


Oshkosh Motor Truck Inc., Oshkosh, Wis. 
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@ The wrecker truck, like this one of twenty on a regular 
beat in New York City, does a giant’s job every day. lt 
makers, Four Wheel Drive Auto Co., Clintonville, \ 
built it to stand overloading as regular routine. Wherever 
shock and fatigue strike hardest, this firm uses Vick! 
Steels: In axle differential gears and drive shafts, Vick! 
molybdenum steels corresponding to SAE 4615 and +4 
In other highly stressed parts, other Nickel and Niche! 
chromium steels assure the needed reserve of strenst 
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@ The Waukesha-Hesselman Diesel powered “Lin 
power shovel grabs giant bites of earth, tosses them, ro) 
them...and resists the uneven shocks it takes. Steels « 
taining Nickel are standard for vital parts of equip 
subjected to such gruelling service. Consultation 0 | 
selection or treatment of suitable Nickel Alloy Steel: '° 
5 PIE Hes? your particular application is invited. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW YORK, 1. 
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NE of the best informed civil engineers with whom 
() I am acquainted told me only a short time ago 
that he found it well nigh impossible to keep up 
with the new developments in his particular field. In 
ict, he said, much of the material is written in such a 
way that he cannot readit. As I listened, knowing from 
my own experience how true his statements were, I 
thought again of the problem of training young engineers 
when new developments are following one another so fast 
that even this engineer, devoting more than the average 
mount of time to study, cannot keep abreast of them. 
[his question, then, demands attention: What is the 
st effective way to use the four years that are now 
levoted to undergraduate training? 
Perhaps some historical background will illumine the 
icture. Technical schools, as a significant development 
the United States, came into existence following the 
Civil War. At that time, industry was clamoring for 
en trained for certain specific jobs. Men who gradu- 
ited in civil engineering as late as 1903 have told me that 
ng before the end of their fourth year, every senior had 
i place on a field party of some railroad. Many of these 
en, with only enough training to run a curve, located 
railroads. They may have been inefficient, but the finan- 
ers responsible for building the roads were interested in 
ne thing only—to get the trains running. Any man 
who could help them do that was valuable. This was the 
period when course after course was added to the curricu- 
lum However, as time 
went on, there grew up in industry a technical group 
arge enough to train its own cadets. At present, we find 
many of the largest industrial concerns maintaining 
urses lor college graduates lasting from one to two 
years, in which they give additional training for their own 
eds. Such companies are not interested in highly 
Specialized college courses. 
Industry Enters the Field of Research.~Business com- 
veution today is keener than ever; but it is competition 
; When the railroads were being built, 
““ danger was that the engineers might fail to find the 
“st location, so that a rival road built with lower grades 
iement could reap a profit at the expense of 
id. Today the competition is between in- 


la different kind. 
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What Should the Technical School Teach? 


By Scorr B. Litty 


Memser AMERICAN Society or Crvit ENGINEERS 
Proressor or Crvit ENGINEERING, SWARTHMORE COLLEGE, SWARTHMORE, Pa. 


dustries—oil versus coal, railways versus trucks, rayon 
versus cotton, steel versus concrete. The great fear of 
the present executive is obsolescence—that some new 
process will be developed which will make his whole plant 
valueless. To meet this condition we find the progressive 
companies entering the field of research. The larger 
companies have their own laboratories, while the smaller 
ones are combining to form trade associations, hiring the 
best men they can find, and spending lavishly to dis- 
cover new methods that will bring them added business. 

This research has produced better materials, better 
manufacturing methods, and better designs. But how 
has it affected the requirements for a four-year under 
graduate course? Does it call for a broader training? 

The theory underlying a broad undergraduate training 
is that instead of trying to keep up with all the changes 
that are taking place in each field, a college should reduce 
the number of courses taught, do away with special 
curricula, and concentrate on the things it can do best. 
The time is still far distant when engineering will be all 
science. Many of the structures being built even today 
are standing not because the theory of design is absolutely 
correct, but because the computations result in a struc- 
ture similar to one that has proved satisfactory. In some 
cases it may be years before theory catches up with prac- 
tice. Nevertheless, I think that the colleges should 
teach the science of engineering—that is, that students 
should spend the major part of their four years on the 
underlying principles of engineering, devoting only a 
moderate amount of time to applications. 


Principles, Not Rules, Should Be Stressed.~Teaching 
in the past has been concerned with the formal processes 
involved. Men have learned how to do things, rather 
than why. They learned rules. But would it not be 
better to teach all courses from the standpoint of develop- 
ing principles? For years the student has asked why he 
must spend so much time on mathematics when practic- 
ing engineers have told him that they rarely, if ever, have 
occasion to use the calculus. He does not realize that he 
will use the type of reasoning he learned in the calculus, 
although unconscious of where he learned it. Mathe- 
matics, then, must be taught so that the principles remain 
even though the formal processes, the rules, are forgotten. 
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Again, let us consider two courses in structures. In 
one, the class designs a bridge, using one of our formal and 
widely adopted sets of specifications. They go through 
the entire design, and when any question arises as to 
whether one method or another shall be adopted, the 
answer is found in the specifications. In the other 
course, the student actually continues his study of struc- 
tural theory. When a question arises, it is answered not 
by consulting a specification but by referring back to the 
mechanics involved; the exact causes are studied and the 
answer will conform to the theory developed and not to 
the specification. When these two classes leave college 
only a comparatively small percentage of their members 
will actually design the type of structure covered by the 
specification used. The rest will do what designing their 
practice requires, not from a set of rules but from the 
basic theory. If the man from the theoretical group finds 
himself in a job where the exact specification is used, in a 
matter of three or four weeks he can make himself as fa- 
miliar with it as his associates; on the other hand, when 
the inevitable exception is encountered, he will have 
something to draw on that they lack. 

What Should the Curriculum Include?~In a “broad” 
curriculum, the first three years would be identical for 
civil, mechanical, and electrical engineers. The courses 
would include mathematics, physics and chemistry, de- 
scriptive geometry, kinematics, mechanics (both ana- 
lytic mechanics and strength of materials), electrodynam- 
ics, hydraulics, and thermodynamics. This work would 
occupy three-quarters of the student's time for the first 
three years. In the senior year, he would be allowed to 
specialize in that branch of engineering in which he is 
most interested. He would have had the basic courses 
in all three fields and could take any advanced course of- 
fered. The word “‘specialize’’ has been used to describe 
the work of the last year, but it is somewhat of a misno- 
mer, for the work would be advanced theory along the 
line chosen by the student, with just enough of its appli- 
cation so that he can see how the theory of the first three 
years does apply. The attempt should be made in at 
least one of these selected courses to carry the man as far 
as he is able to go—to acquaint him with the frontiers of 
knowledge in that field, so that he can see that engineer- 
ing is not a dead thing, but a living, growing profession 
that will demand his best efforts. 

The Unity of Engineering Education.~In the Wicken- 
den report, sponsored by the Society for the Promotion of 
Engineering Education, considerable space is devoted to 
showing the unity of engineering education. Every- 
thing that is taught is based on the natural sciences, and 
each succeeding course is built upon the one that has gone 
before. As the work approaches the graduate field, it be- 
comes clear that the different branches of engineering 
overlap. The same mathematics applies equally well in 
advanced aeronautics, soil mechanics, impact studies for 
railroad bridges, transients, and the design of steam tur- 
bines. Because these fields come so close to each other, 
the graduate student is aided greatly in getting a clear un- 
derstanding if he has previously mastered the basic theory. 

It will be noted that the type of course I am advocating 
is not an “appreciation course’’—-something that will 
merely make the student familiar with the names of the 
subjects—but rather something that will give him a real 
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introduction to the theory involved. The thing ; be ac 
complished is to give the student the mental grasp that 
will enable him to undertake the investigations ; quired 
in all the research work now being undertaken. he can 
think for himself, is willing to accept responsibility. ond 
is confident that he knows what he is supposed 1 know 
he will have no difficulty in finding a place for himsejj | 

Study of Social Science Is Essential.~So far in this gj: 
cussion we have emphasized the technical side of eng; 
neering education. While it is essential that the colleges 
should fit a man to hold some job upon graduation. while 
it is true that if he is to climb in his profession he Must 
first be able to get a toehold where he can show that he js 
master of something, can earn more than he is paid, and 
can prove that he is capable of carrying greater responsi- 
bility, it is increasingly important that he should have a 
grasp of human affairs. President Aydelotte of Swarth. 
more College says in the introduction to his book, Enoljs 
and Engineering: i? 

“The engineer is destined to become an important fig 
ure, a leader, in the new age which is just now dawning, 
He cannot occupy a position of such importance withoy: 
his heavy share of duties and responsibilities. He canno: 
be a leader without taking upon himself the task of so} 
ing many of the gravest problems of our civilization, hy 
man problems as well as mechanical, problems in finance. 
in government, in education, and in social life. The en 
gineer must direct the labors of thousands of uneducated 
men, and he cannot escape some responsibility for their 
well-being. The work of his hands and brain may 
build up or destroy the welfare of whole industrial com 
munities and of gigantic corporations. As an employer 
of younger engineers he must take an active part in their 
education, that great part of education which comes when 
school days are over, and he may, if he have the wisdom 
exercise a human influence more important than he can 
ever estimate. With such a réle to play ... , the engi- 
neer must think in terms of civilization, in human terms 
as well as material, or be a traitor to his opportunities 

The broad engineering education, then, must includ 
courses that cover the human side as well as th 
material side of the profession. But a ‘‘course”’ in colleg 
is not an end; if it fails to develop a keen desire to know 
more, to go into the subject more deeply, it may be wors 
than useless. Comparatively few courses can be added 
to the crowded engineering curriculum; therefore ind 
vidual members of the engineering faculty must be urged 
to teach each subject so that its social significance will 
recognized. But the greater part of this kind of educa 
tion must come after graduation—and this will be tru 
no matter how many courses were taken in college. Th 
most important thing, therefore, is to instill the desire t 
be well read and well informed, not as a window dressing 
but as equipment to face social problems and do som 
thing about them. 

Conclusion.~ The engineer of the future must be a sp: 
cialist, but he must not be a specialist of the narrow kine. 
He must be well grounded in the natural sciences, W% 
read, and well informed. I believe that the type of cours 
outlined is the best foundation on which to base the 
vanced education of the specialist, and that it furmisies 
as well, the best equipment for life for those who will net 
require a highly specialized professional training. 
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Some Engineering Beginnings 
Salient Developments in Engineering up to the Middle of the Eighteenth Century 
By RicHarp SHELTON KIRBY 
MemBer American Society or Civit ENGINEERS 
CuarrMAN, DEPARTMENT OF ENGINEERING Drawinc, ScHoot or ENGINEERING, YALE University, New Haven, Conn, 
NGINEERING is an old pro- LTHOUGH there is basis for the and there are others elsewhere. 
fession. Like the other pro- recent claim that engineering did We should properly term Gudea a 


fessions, it was undoubtedly not take a place among the learned pro- king or patest with a penchant for 
racticed in what we naively term fessions much before the middle of the engineering. 
historic days.. If it should be eighteenth century, its beginnings go Much engineering work was of 
ed where and when engineering back at least as far as 3000 B.C. Start- necessity carried out in and around 
the best answer would prob- ing in Egypt and Mesopotamia, the old Babylon. Herodotus has it that 
be that this took place wher- center of construction activity later the 600-ft width of the Euphrates 
rand as early as men attempted shifted to Rome and its provinces. But was spanned by a wooden bridge on 
lings of any permanence, and by the beginning of the Christian era, stone piers, designed for the nervous 
t the first engineer was an indi- China's Great Wall, Grand Canal, and Queen Nitocris, who insisted that 
jual with a fondness for bending certain irrigation systems had already the superstructure, or perhaps a sin- 
tural forces to his willanda genius taken form. Construction of bridges gle span only, come down every 
planning operations. In fact and roads continued in China, and in’ evening and be restored at day- 
il engineers and architects were the New World came to a climax with break! Some authorities associate 
listinguishable until about a cen- the Incas about 1300, while western the building of such a bridge with 


tury and a half ago. Europe was still in the Dark Ages. Queen Semiramis, of hanging gar- 
\Vhat has been considered by Unfortunately, however, few records of den fame, and the supposition is not 
to be the earliest engineering these early Asiatic and American at all improbable. And there are 


rk extant dates from about 3000 achievements exist, and the engineering even stories, doubtless legendary, 
C. This isa section of the wall of historian is forced to chronicle European of a tunnel under the Euphrates at 
val Egyptian tomb, a stone developments mainly. In the accom- Babylon. While the ancients of 
er inside a mud-brick pyra- panying article Professor Kirby sketches pre-Roman days seem to have built 
However, recent explorations high lights in the story of engineering almost no bridges of any perma- 


Euphrates and Tigris valleys up to about the year 1750. nence, their army engineers were 
uncovered stone walls which skillful in constructing pontoon 
well antedate this. It should be noted that the bridges. Some of them had to be, or suffer the tragic 
struction of the pyramids of Egypt and the hardly fate said to have been meted out to the engineers of 
mposing pyramids of Central America and Mexico Xerxes’ army after a gale had defeated their attempt 


ted complex engineering problems—there were not to bridge the mile-wide Hellespont. 


the tombs themselves to build, but also temporary 


. as SOME ANCIENT HYDRAULIC WORK 
ramps, perhaps spiral in form; also viaducts, oS ALIENS SUSRAULE. WURRS 


s, and temporary and permanent roads. Some au- Thousands of years ago, many ancient cities in western 
es belicve that Egyptian engineers built crushed- Asia had fairly elaborate drainage, irrigation, and water 
‘'s not unlike the modern type, but no one supply systems. Reservoirs and conduits are still being 

ws unearthed in Uruk and elsewhere. Solomon and Heze 


; 


tatue may still be seen representing Imhotep, kiah each constructed parts of an underground system 
“gyptian official of about 3000 B.C., who was super- for Jerusalem; the latter was responsible for the boring 
public works under Zoser. He was plainly of an aqueduct tunnel a third of a mile long, curved like 
er. Furthermore, he excelled all men of _ the letter “‘S."’ Herodotus, five centuries before Christ, 
medicine, magic, and in the formulation of wrote proudly of such a tunnel that was nearly straight 
| was altogether the first citizen of the and some four thousand feet long, on the little island of 
~ingdom, Samos, off the coast of Asia Minor, not far from his 
some like a thousand years before Moses, one birthplace. The engineer and builder, Eupalinus of 
gash, an engineer (or architect) of ancient Megara, otherwise almost unknown to fame, deserves 
is commemorated in stone, with a scaled high praise for his courage in driving such a tunnel 
p and his pen and ruler beside it. Nine or through a mountain a thousand feet high, working from 
iim, mostly minus heads, are in the Louvre, both sides toward the middle, with nothing but hammers 
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engineers, Li Ping and his son Orl Lang, that : 
ful rice-farmers of the once arid plain built th 
of the Tamed Dragon in their honor, and till » 
them homage as demigods. We are still behing a 
Chinese in this respect, since our Hall of | te = 
cludes only one engineer among its 69 celebrities 7, 
Grand Canal in eastern China, half again as long as oy), 
Erie Canal, was begun more than two thousand yes 
ago, and perhaps from the first contained devices c “4 
parable to locks. The Great Wall of China, the mo 
gigantic engineering work of all time, was first built 
the last two or three centuries before the Christian o-, 
and levees have been common sights along the princips 
Chinese rivers for at least as long a time. . a 
One of the greatest of the early engineers was ; 
Greek (or Egyptian) Heron, professor, as we should sa 








Tue LicuTHouse or ALEXANDRIA (RECONSTRUCTED) of mathematics, physics, mechanics, and engineerin 
his First-Order Light, Built by Sostratus of Cnidos in 284 B.C., the University of Alexandria. Strangely enouoeh 
; Was Overthrown by an Earthquake in 1303. From Friedrich exact century is problematical, and whether thy 
Adler’s Der Pharos von Alexandria, Berlin, 1901 fessor lived a century or two before the Christian era or 
' 


century after its beginning is not positively known 
ind chisels and fire and water, and perhaps (but probably is best known to modern readers for his researches 
not) vinegar Che elder Pliny remarks in his Natural what we call thermodynamics. But he wrote one of ; 
Ilistory that the latter is useful for breaking rock. earliest treatises on surveying, formerly called 
Eupalinus had more than courage, for the two halves of  stretching,’’ and he had a positive genius for turning 
his Samos tunnel actually met within a little matter of abstract Euclid to practical account. 
15 or 20 ft! 

As early as the days of Herodotus, there apparently 
was a ship canal close to a hundred miles long connecting We come now to the Romans, who, with their talen 
the lower Nile with the Gulf of Suez. It seems to have for organization, accomplished much engineering wo: 

| been begun by one of the earlier Egyptian kings and of a high order. Only a small proportion of their eng 

taken up later by Necho, who, living about 600 B.C., neers and architects were from the Italian peninsula 
before bacteria, the eight-hour day, or workmen’s com- Their laborers were largely prisoners of war or perhaps 
pensation had become officially recognized, buried some convicts. In the colonies and outlying districts th 
120,000 of his faithful subjects along the line of the pro- Roman legions were employed in times of peace on mu 
ject before he gave it up in despair. Some accounts used construction work of a civil nature, partly to keep then 
to have it that Necho started the out of mischief. There were als 
canal at the Nile, but actually contractors in Roman days, for 
never made the Red Sea con- Cicero remarked, in his Sixth 
nection, because some one (let Paradox, that material wealth 
us insist it was not his engineer) could be acquired honorably i: 
assured him that if he did the sea three ways, one of which was 
would rush back through such a contracting for public works 
channel and flood all Egypt! Before the days of the Romans 
Darius the Persian finally fin- there were few roads worthy 
ished the canal, and it was used the name anywhere. Roma 
for centuries, but only a few ves- road building, however, ser 
tiges remain to bind together far-flung pro 

[he various nations trading inces for administrative, « 
up and down the Mediterranean nomic, and military ends, and 
in pre-Roman days had a num- some 50,000 miles of these roads 
ber of well-developed harbors. are still more or less in us 
Among these was Alexandria with Their most costly road was tx 
its lighthouse almost as tall as the Via Appia, finished in 244 BX 
Washington Monument. This and named for the censor Appius 
first-order light served mariners Claudius, who began it. Thus 
from 284 B.C., just after the practically a city pavement, ¢ 
death of Alexander the Great, to tending some hundreds oi mules 
1303, when it was finally over- southeast from the capital 
thrown by an earthquake. The massive structure built ior 

engineer-architect for the great time. Roman engineers did ! 

structure was Sostratus of Cnidos, of course build as solidly as | 
who surreptitiously carved his elsewhere, for they consic 
name on the base, underneath as engineers always have 
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some softer stone which after- only the end to be accompusiee 
| ward disappeared Cuinese TEMPLE QF THE TAMED DRAGON but the means and — mais 
i . « . * P ef rita 
‘e ‘fore a a + , ’ ne roads in Brita 
, In the third ce ntury : before Built to Honor the Engineers Li Ping and Orl Lang, available or ly surfaced, som 
Christ, in western ( hina, an Who Constructed an Elaborate Irrigation System were rather ightly sul 2 here 
elaborate urigation system was in Western China in the Third Century near iron forges were Ol! ‘e ; 
so successfully executed by two Before the Christian Era cinders, and substantia! '¢ 
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s have been unearthed in Germany. 


SOI 


Romans were great aqueduct builders. 


eeded 250 miles. Nine of these were well 
a century after Julius Caesar’s day by the 
us and methodical water commissioner Fron- 
[he aqueducts were built under various Roman 


Js, beginning with Appius Claudius, and by sundry 


us engineers, over a period of more than five 
s. The forty or fifty provincial cities of impor- 
aspired to be a miniature Rome, and also 

d public buildings and a system of aque- 
[he versatile Roman engineers did not make 
ueducts all of the same material or pattern, al- 
in the great majority of cases they used open- 
nduits plastered inside and resting on one or 


tiers of tall stone arches where they crossed valleys. 


are still functioning. The only structure that 
of old Carthage is a partially ruined Roman 
ict skirting the shores of the Gulf of Tunis. 

the loveliest and most commonly pictured 
aqueduct bridges is the 
Pont du Gard near 
Nimes in southern 
France, built early in 
the second century. 
But equally fine is the 
aqueduct built at prac- 
tically the same time, 
under the emperor Tra- 
jan's orders, to supply 
Segovia in central 
Spain. This aqueduct 
still serves the city. 
At what is now Co- 
logne, Germany, are re- 
mains of a Roman 
aqueduct nearly fifty 
miles long, built of a 
sort of concrete, which 
provided the city with 
water for five or six 
ROMAN AQUEDUCT 


; centuries. Another and 
ISTANBUL 
+i ; much shorter aqueduct 
\ — pga at Mainz may have 
tne » > . 4 . 
Se a 6rbeen built by Julius 


Empire Following 
From Jean Ebersolt’s 
Byzantine et les Voy- 
mnt, Librairie Ernest 
1918 


Caesar’s engineers, and 
portions of a Roman 
aqueduct may still be 
seen in the southern 
environs of Paris. At 
nstantinople) there are also aqueducts 
as those at Rome, notably the aque- 
ns, dating back to the division of the 
iiter Constantine’s day. Its stone came 
's of a nearby suburb; Valens demolished 
use he was angered by the town’s dis- 
nbul is still using elaborately constructed 
storage reservoirs built more than fifteen 


; 
i 
YT 
i aris, 


No. Il 


he Vareilles springs, and of course became the 
e king’s grandchildren. 
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Doubtless 
from views of the Appian Way, have formed 
| notions as to the smoothness of Roman roads. 
mans also built harbors for their fleets of 
he renowned but ill-fated harbor at Ostia 
ed by the emperor Claudius, who, according 
took what was apparently the largest ship 
| up to that time and sank it by means of 
locks, so that it formed a foundation for the 
r, constituting a crude form of what we now 


Rome 
supplied by 14 aqueducts whose aggregate 
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THe PUENTE TRAJAN OVER THE TAGUS AT ALCANTARA, SPAIN 


Built by the Engineer Caius Julius Lacer About 100 A.D. at the 
Order of Trajan. Photo by Arthur Byne, from Charles S. Whit- 
ney's Bridges, New York, 1929 


Although Roman engineers were undoubtedly familiar 
with the principle that water flowing in a closed pipe 
down through a valley will rise again to its own height 
on the other side, they employed this principle only 
rarely, simply because they knew nothing of cast-iron. 
At Arles, near the mouth of the Rhéne, nearly 600 ft of 
lead pipe, laid probably fifteen centuries earlier in the 
bed of the river in 40 ft of water, was accidentally brought 
up by a ship’s anchor in the eighteenth century. The 
pipes are of heavy sheet lead, bent into cylinders, the 
largest about 6 in. in diameter. This principle of the 
inverted siphon was also used by the Romans farther up 
the Rhéne at Lyon, where they built four aqueducts. 
The Roman record for inverted siphons was apparently 
held by the one at Alatri, near Rome, with its drop of 
340 ft, built, it is believed, about 120 B.C. 

A volume could be devoted to Roman bridges. Al- 
though many a brick arch supported the roofs of royal 
Mesopotamian tombs centuries before Rome existed, 
Roman architects and engineers were nevertheless the 
first to use arches widely and skillfully. Doubtless the 
oldest European arch extant forms the top of the world’s 
best-known sewer, the Cloaca Maxima at Rome, a 
covered drain discharging into the Tiber. The Romans 
apparently built two substantial bridges across the 
Rhine, at Cologne and at Mainz. In addition, there 
was Caesar’s hastily constructed pile structure, be- 
lieved to have spanned the river somewhere between 
Andernach and Coblenz. One of the greatest of Roman 
architects and engineers, Apollodorus of Damascus, built 
across the Danube for the emperor Trajan, about 104 
A.D., a famous wooden arch bridge with lofty stone 
piers. Although an entire army worked on its con- 
struction for a year, only a few vestiges of the piers re- 
main, and the sole authentic representation of the great 
structure is a conventionalized bas-relief on Trajan’s 
column at Rome. Curiously enough, this bridge was 
partially destroyed within a few years by Trajan’s 
successor Hadrian, who feared that if it remained other 
armies would presently be marching over it in a direction 
opposite to that which Trajan intended! 

A number of important Roman bridges still span 
Spanish rivers. Another of Trajan’s engineers, Caius 
Julius Lacer, built the lofty bridge over the Tagus at 
Alcantara. The engineer was buried on the river bank 
and one may still read the optimistic inscription, Pontem 
perpetui mansurum in saecula mundi, Fecit divina nobilis 
arte Lacer, that is, ‘‘Lacer, a man renowned for his won- 
derful skill, built this bridge to last forever.’’ One can 
only pray that Lacer’s much-restored bridge has not 
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century there arose in eastern Switzerland a group of 
carpenter-engineers, notably the Grubenmann family, 
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or will not become the target of modern high-power 


( xplosiy cs 
THE DARK AGES IN EUROPI 


With the fali of the Roman empire, her roads, bridges, 
and water-works systems were so neglected that they 
n became practically useless No one had either 
But just 


Sim) 


the desire or the skill to rebuild anything. 





O_p LONDON BRIDGE, FROM SOUTHWARK 


Built by Peter of Colechurch in 1209, This Massive Structure 
Endured for 600 Years 


ifter the Crusades came an era of renewed interest in 
building throughout Europe. This was the period to 
which a great number of the European cathedrals owe 
their inception. Except for the cathedrals, however, 
what has survived of European engineering from 1100 
to 1500 consists only of some causeway-like stone bridges, 
many of them built by monks, and pretty well scattered 
over Europe. Perhaps the most important of these was 
the old London Bridge with its 19 irregular, pointed stone 
arches, so solidly designed by the monk Peter of Cole 
church, in 1209, that it lasted six hundred years. This 
was the bridge that “wise men went over, but only fools 
went under,’ as the old saying ran It was also the 
bridge that was always “‘falling down perhaps, as 
lusserand suggests, because various English queens, like 
Henry III's beloved consort, used the toll moneys for 
their own upkeep rather than for that of the bridge! 

But for nearly 1,500 years the art of bridge building 
had shown no advancement; there was only endless 
repetition In recounting human progress during these 
vears, we of the West are prone to focus our attention 
so minutely on Europe and the Mediterranean countries 
that we ignore the rest of the world. One hesitates to 
iffirm that Marco Polo the Venetian could have woven 
ut of whole cloth his tales of the structures he saw in 
China two hundred years before Columbus crossed the 


\tlanti Over one of these Chinese rivers,’’ so Mar 
co's circumstantial account runs, “there ts a most 
beautiful stone bridge, truly the finest in the world, and 
without equal. And I will tell you why. You must 


ow that it is no less than 300 paces long and 8 paces 
broad, with 24 arches, all of gray marble, most excel 
lently worked and put together With due allowance 
for all of Marco Polo's optimism, he certainly saw a sub 
stantial bridge, which may well have been centuries old 
i! 0. He also describes a Chinese citvy—in fact, a 
whole province—in which the streets were paved with 
stones and baked bricks, so that one could travel either 

horseback or on foot without getting soiled with mud 

\t about this time the Incas in Peru developed a 


Vou. >. N 


unique civilization. Their engineering achievemer, 
which the militant Spaniards did not exert themsely.. 
to preserve, were nothing short of marvelous. Perh»». 
most interesting were their roads, the longest of whi. 


stretched 1,200 miles and was smooth enough ty 
regularly traversed by government messengers j; 
days. According to early Spanish travelers, son, 


these roads had what we call either bituminous-magays, 
or lime-concrete surfaces, in spite of the fact that +, 


were intended only for foot-passengers and bea t< 


burden, as the Peruvians had no knowledge of whee, 


conveyances. How this people quarried their enorm 
blocks of building stone without iron or steel tools 
how they moved them miles along these mountain - 


without wheels is not known for certain. Where the 
roads crossed gorges, Peruvian engineers built flexi 


suspension bridges of woven vegetable fiber, some 


dreds of feet in span. The larger Peruvian towns we; 
apparently at least as well supplied with water as we: 


most European towns of the period. 


While we are speaking of the New World, we sho, 


not forget a certain monk called Francisco Temb): 


(or Trembleque) who in 1571, only a few years after ; 


Spanish occupation of Mexico, had completed ther 
noteworthy aqueduct nearly 28 miles long, with 
several lofty bridges which are still to be seen 

monk knew more about water than most Europea: 
his generation—most people had actually forgotten 
Providence intended the liquid for. In the Cologn 


trict it is said that persons of those days, when as} 


the purpose of the old Roman aqueduct, would s 
their shoulders and reply that it was probably built 
bring good Moselle wine down from Trier! 

In France, at Sens, where there are copious spr 
which now supply Paris, there arose one of the fey 
ends whose hero was an engineer. ‘“‘Once upon a tir 
it ran, ‘“‘there was a king of Sens, who, like most kings 
that period, had an only child, a lovely daughter 
promised her in marriage to the one among his sub 
who should execute the most wonderful work 
wealthy young candidate appeared and offered am 


other things to cover the town gates with gold 


second lover, less opulent but more ingenious, offered | 


construct a secret passage from the royal country seat 
Vareilles to the town. At the expiration of the per 
allotted, the richer rival was bankrupt, with his t 
still incomplete. But the second led the king int 
square of Sens, and at a given signal the princess tur 
a cock which allowed a jet of clear water to nist 
feet into the air, to the astonishment of all i 
genious young man had constructed a subterranea 
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Tue SAMARITAINE WATER WORKS ON THE OLD P 
This Private Venture of Henry of Navarre W ( 
About 1600 and Dismantled by Napoleon Two ( 
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he Vareilles springs, and of course became the 
e king’s grandchildren. 


\ REVIVAL IN CONSTRUCTION WORK 


rg, in Bavaria, one of the wealthy and populous 
Europe in the sixteenth century, seems to have 
first city to pump its supply from a stream 

» through it, using undershot water-wheels turned 
urrent of the river. Such a system was in opera- 
twenty years later at Toledo, Spain, where the 
‘ the Tagus was somehow pumped to a height of 
ndred feet. The latter installation failed to 
expectations, however, and the inhabitants re- 

i to their more reliable and economical donkeys. 
ther pumping systems are better known. Both 
uilt close to the year 1600 by Flemings, an ethnic 

» that seems to have furnished most of the me- 
ical geniuses of the day. One supplied London with 
ter pumped by the swift tidal current flowing under 
+ two of the arches of old London Bridge. Morice’s 
st artificiall forcier’’ does not seem to have done 
to check the great London fire. In fact his plant 
burned, but was restored and then endured even into 
ineteenth century. The other was at Paris—the 
iritaine works on the old Pont Neuf, a private ven- 
f Henry IV's to supply his nearby palaces. Na- 
dismantled these works and there is nothing left 

Jl even the name except a popular department 


\ French hydraulic engineer of this period, Louis de 
deserves special mention. Paradoxically, he 
mpleted his most remarkable achievement, the 
uan Lighthouse in the Bay of Biscay. I believe 

e was rewarded for his failure by being clapped 
into jail by Henry of 
Navarre, a procedure 
whose logic is charac- 
teristic of the times. 
Part of his lighthouse 
is still to be seen by 
travelers landing at 
Bordeaux. 

Travel by water re- 
ceived an enormous 
impetus in Europe 
when it became pos- 
sible to build canals 
across the ridges sep- 
arating watersheds. 
The first canal lock 
was devised by either 
an Italian ora Nether- 
lander of the fifteenth 
ry, but France was the first country to develop lock 
nals on a large scale. Louis XIV was at his best when 
lowed Colbert to authorize Peter Paul Riquet to 
id the Languedoc Canal, which still connects the Medi- 
with the Bay of Biscay, more than a hundred 

skirting lovely old Carcassonne en route. 
vious to the beginning of the nineteenth century, canal 
ing had progressed only spasmodically in France 


ljaov 


1617, FATHER 


ARITHMIC SYSTEM 


lterraneat 
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nd England, and a little in Italy, Russia, and Sweden. 
‘ve hitherto spoken of European stone-arch bridges. 
re were also wooden bridges with short spans and 


piers, while draw or bascule bridges, suited to the 
us es, were by no means rare. Palladio, the 
th-century Italian architect, made drawings 
ode usses with triangular panels, but evidently 
t rstand how the different timbers functioned 

load. About the middle of the eighteenth 
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repare flood-control plans for numerous rivers, 
the Connecticut and the Merrimack. 
the so-called ‘308 Report”’ of the U. S. Engi- 
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century there arose in eastern Switzerland a group of 
carpenter-engineers, notably the Grubenmann family, 
who built a number of wooden bridges of fairly long span. 
Among these were many across the upper Rhine and its 
tributaries which were so sub- 
stantial that they might well , 
have stood until now, if the 

French had not burned nearly 
every one in the Napoleonic 
wars. 





BUILDING FOUNDATIONS FOR 
MODERN ENGINEERING 


The seventeenth and eigh- 
teenth centuries were remark- 
able for what they furnished in 
the way of tools for the engi- 
neering science of the nineteenth 
(I am using the word “‘tools”’ in 
the metaphorical sense). As 
chemistry and physics were be- 
ginning to emerge from magic, 
these centuries mark the beginning of organized physi- 
cal experimentation. In this period, too, mathematics 
became systematized and capable of application to 
practical matters. This was the work of a great 
number of men scattered throughout Europe. One 
can mention only a few, roughly in chronological order. 
For his everyday logarithms the engineer is indebted 
jointly to John Napier, aristocratic Scotch scholar, and 
to Henry Briggs of London. We should not forget pic 
turesque William Oughtred, the ‘“‘pittiful preacher,” 
who invented the engineer's slide rule in 1621. Calculus 
emerged full-fledged when Isaac Newton put forth his 
Principia in 1687. One must pass hastily over the 
French Varignon, who laid much of the foundation for the 
statics used by the engineer, to mention the great Swiss, 
Léonard Euler, whose life nearly spanned the eighteenth 
century and who systematized trigonometry, which 
had existed in part since the days of Hipparchus, twenty 
centuries earlier.. Euler's column formula is still funda- 
mental to structural engineers; he also developed the 
theory of turbines long before practical experimenters, 
led by Fourneyron, were born. Also one should not 
omit the Swiss Daniel Bernoulli whose fertile brain pro- 
duced the dynamic theory of hydraulics. 

In the field of experimental mechanics one might 
name four seventeenth-century men to whom civil 
engineers of our day are especially indebted. Chrono- 
logically the first would be Simon Stevin of Bruges, who 
reasoned correctly concerning the triangle of forces. 
Next would come the Italian Evangelista Torricelli, 
he who weighed the atmosphere and therefore under- 
stood suction pumps. After him follows Christian 
Huygens, versatile Dutchman, with his use of the mo- 
ment-of-inertia concept and his clear ideas on rotating 
bodies. Finally one should not forget Prof. Robert 
Hooke, whose claim to fame rests in part on a law which 
he formulated, and which bears his name. It is fairly 
accurate, then, to assert that, shortly after the middle 
years of the eighteenth century, engineering science, 
including mathematics, mechanics, and to a lesser extent, 
chemistry, had developed within sight of where it is to 
day, certainly far beyond the modest requirements of the 
engineers of that generation. 

One other fact needs to be noted, namely, that the 
first school for the training of engineers, the government 
school at Paris, still called L’kcole des Ponts et Chaussées, 
was established in 1760. Engineers cannot claim that 
theirs was a learned profession prior to that year. 
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Flood Control in New England 


Outlinina Recommendations of Water Resources Committee and U. 8S. Engineer Corp, 
. ) : f 


‘NORMOUS damage and great suffering result- 
a! ing from the New England flood of March 1956 
focused attention upon the urgent need for flood control 
in that area. The results of studies made by both 
the Water Resources Committee and the U. S. Engi- 
neer Corps were described in three papers delivered 
before a meeting of the Northeastern Section of the 
Sociely held in Boston on May 5, 1937. Abstracts of 
these papers are presented herewith. 

The first paper, by Professor Barrows, outlines the 
recommendations of the Water Resources Committee 
for New England as a whole, compares them with the 
plans of the U. 8. Engineer Corps for the Connecticut 
and Merrimack basins, and comments upon some of 
the features of the compacts made by New Hamp. shire, 
Vermont, Massachusetts, and Connecticut for distri- 
bution of costs other than actual flood-protection con- 
struction costs on interstate projects. 


Water 


The paper by Colonel Young describes the com- 
prehensive plan for 20 reservoirs and 7 dikes dp. 
veloped by the U. S. Engineer Corps for flood control 
in the Connecticut Valley. The plan embraces onl; 
the best of the many reservoir sites and the most eco. 
nomical of the numerous dike locations studied hy the 
Providence Di. strict office. Colonel Young's article 
also discusses in some detail the method of computing 
direct and indirect losses and benefits. 

The third article, by Captain Casey, deals with the 
studies made by the Boston District office of the U 
Engineer Corps . for flood control in the Porinad 
Valley and in the basins of the principal Maine river, 
This investigation indicated that flood-protection con. 
struction is economically justifiable at this lime on the 
Merrimack only. For control of this river a system 
of five reservoirs is recommended, with supplementary 
river walls and channel improvements. 


Resources Committee Recommenda- 


tions for New England 


By H. K. Barrows 


Member AMERICAN Society or Civit ENGINEERS 


Proressor or Hyprautic ENGINEERING, Massacnusetts INstirute or TecHNoLocy, Camprince, Mass.; 
REGIONAL ConsuLTANT, NATIONAL Resources CoMMITTEE 


HE most important aspects of flood control in New 

England today are the flood-control plans now 

under discussion for the Connecticut and Merri- 
mack river basins, and the interstate compact proposals 
for carrying out such plans, recently enacted by the 
legislatures of New Hampshire, Vermont, Massachu- 
setts, and Connecticut. 

The flood of November 1927 occasioned a direct loss 
in New England of about $40,000,000, of which three- 
quarters was in Vermont. This directed attention 
forcibly to the consideration of flood-control plans. 
Vermont, through its Advisory Committee of Engineers 
on Flood Control, made a very thorough investigation in 
1928-1930, covering all the principal rivers of the state, 
and found that flood control could best be accomplished 
by reservoir systems developed to a relatively high degree 
of capacity and built primarily for power use, but af- 
fording as a by-product a high degree of flood relief. 
Flood losses alone would not justify such reservoir 
systems. 

In 1930 the flood committee of the Boston Society of 
Civil Engineers declared these same general conclusions 
to be generally applicable to other parts of New England 
(Journal of the Boston Society of Civil Engineers for 
September 1930). Reservoirs have been constructed 
at two of the sites selected by the state committee upon 
the Winooski River, and a third reservoir is now under 
way. 

In 1934-1935 the state of New Hampshire made pre- 
liminary studies for flood control by power-storage 
reservoirs in its Connecticut River tributaries and on the 
Merrimack River, as a result of which its Water Re- 
sources Board was formed to plan and supervise such 


40 


projects. It is about to construct the first of thes 
reservoirs on the Connecticut River near Pittsbure 


N.H. 


The great flood of March 1936, which caused damag 
of over $75,000,000 in New England, largely on the Con- 


necticut and Merrimack rivers, again focused publ 
attention on flood relief. This was a “main-river 
flood, causing greatest damage in the larger cities 
Massachusetts and Connecticut. In other sections 
the East and South much damage occurred, and Con 
. 


gress in the Copeland Act directed the Corps of Eng 
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“iodine the Connecticut and the Merrimack. 

the so-called ‘308 Report” of the U. S. Engi- 
the Merrimack River had recommended no 
eed for ood control. For the Connecticut River, the 

ort made in February 1936) stated that flood control 
vo. would warrant a federal expenditure of about 
«- 0,000 only, and that the use of power-storage reser- 
irs was the only practicable solution of the problem. 

“ Pyrther investigations by the U. S. Engineers on the 
connecticut and the Merrimack have proceeded during 
and reports and plans were recently submitted to 
che chief of engineers for consideration. Meanwhile 
mmittees have been at work in the four states involved, 
preparing for submission to the several state legislatures 
. form of interstate compact under which flood-control 
olans may be carried out upon the two river systems and 
‘he cost of lands and certain other items allocated to the 
states as required under the Copeland Act. 

Such compacts with reference to both the Connecticut 
and Merrimack river basins have been approved by the 
legislatures of the states concerned. Approval of these 
ompacts by Congress has not as yet been made. 

In 1936 the President also directed the National Re- 
sources Committee, through its Water Resources Com- 
mittee, to review and report upon all water-conservation 
plans, including flood control, with recommendations as 
to desirable procedure. This report was made December 
|, 1936. The accompanying map (Fig. 1) shows the 
area covered by the report. 


FLOOD-CONTROL PROBLEMS ON THE CONNECTICUT 


The Water Resources Committee reported that the 
utstanding water problem in the Connecticut River 
basin is that of formulating and carrying out a compre- 
hensive plan for the development of a storage-reservoir 
system, primarily to serve the needs of power and flood 
control, and secondarily to insure the dry-season or low- 
water flow of the main river and its tributaries both in 
juantity and quality, thus helping recreational uses as 
well as navigation, and lessening pollution effects. 

Flood control is an important problem on the Con- 
necticut. In November 1927, an unusual flood caused 
damage aggregating about $15,000,000 in the basin, 
mostly upon tributary streams in Vermont. In March 
1936, a much greater flood (probably of 300- to 500-year 
frequency) caused damages totaling nearly $35,000,000, 
of which about 85 per cent was on the main river. 

A study of flood frequency and damage for the lower 
river in Massachusetts and detailed determination of 
average yearly flood damage showed the latter to be 
about $600,000 for the entire basin. Capitalized at 6 
per cent, this gives about $10,000,000 for flood-protec- 
tion value, to which should be added an allowance for 
indirect damages. On the other hand, a large part of 
the damage in both the 1927 and 1936 floods was to 
highways and bridges, which have been raised since and 
are not now subject to serious flood damage. 

_ Considering all aspects of the matter, a factor of 1.5can 
lairly be used to take account of indirect damage. This 
factor, applied to $10,000,000, gives about $15,000,000, 
or possibly $20,000,000, as the limit of justifiable ex- 
penditure for flood prevention alone. It therefore ap- 
Pears that flood damage in the Connecticut River basin 
wil not alone justify the expenditure for storage reser- 
vorrs which would be necessary to prevent such damage. 
The solution of the problem lies in the use of reservoirs 
Primarily ior power but incidentally to provide a by- 
product of flood protection. It is assumed, of course, 
“iat such reservoirs would be intelligently and ade- 
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Fic.1. Map or New ENGLAND, SHOWING FLOOD-CONTROL AREAS 
UNpbER DISCUSSION 


quately operated under the direction of a suitable agency. 

Several different groups of reservoir sites have been 
investigated. Reservoirs for a fairly complete group of 
all sites investigated, 59 in number, would cost about 
$56,000,000 and would control about 57 per cent of the 
drainage area above Holyoke. On the other hand, 
reservoirs for an initial group of 8 sites would cost about 
$13,000,000 and would control about 12 per cent of the 
area above Holyoke. 

Finally, a group of 37 reservoirs was suggested with 
about 1,120,000 acre-ft (49 billion cu ft) of storage 
capacity, controlling, with present available storage, 
about 53 per cent of the area above Holyoke and costing 
about $40,000,000. Of this amount, as previously 
shown, $20,000,000, or one-half, may be justified for 
flood protection. The remaining $20,000,000 must be 
carried chiefly by reservoir power values plus the other 
benefits of increased low-water flow. This increase in 
the lower river would be 2,500 cu ft per sec or more 
(from a present amount of about 2,500 cu ft per sec to a 
regulated flow of about 5,000 cu ft per sec). 


POWER DEVELOPMENT ON THE CONNECTICUT 


The Connecticut River and several of its tributaries 
are important in connection with water-power develop- 
ment. The total developed capacity of water power in 
the entire basin is about 600,000 hp, with 63 plants, 
which in 1932 generated about 1,500,000,000 kwhr of 
electrical energy. 

A study of power increase due to storage use shows 
about 170,000 kw of increased capacity (on a 25 per cent 
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load factor) at developed plants on the main river and its 
tributaries, and about 340,000,000 kwhr of increased power 


at these plants. The combined benefits in power use and 
flood control resulting from such a reservoir system would 
justify an expenditure of $40,000,000 These power 





fue PrerMont BripGe Over tHe CoNNecticutT RIveR NEAR 
BRADFORD, VT., AT 8 A.M. ON Marcu 20, 1936 


benefits would require the absorption of some 340,000,000 
kwhr yearly by power users on the main river and 
tributary plants. 

More complete information from surveys or test 
borings now being obtained by the U. S. Engineer Corps 
will make possible more accurate cost estimates; and 
more complete studies of flood routing, reservoir opera- 
tion, power development, and available power output 
are also necessary before final selection can be made. 
With the information now available, however, it is pos- 
sible to select a list of reservoir projects which would fit 
into the complete plan, and such a list was appended to 
the report of the Water Resources Committee. Further 
investigation as a basis for the final plan is under way by 
the district office of the U. S. Engineer Corps. 

lo obtain the full benefits of power storage and such 
attendant benefits as flood control and lessening of pollu 
tion effects, a comprehensive plan of power develop 
ments both at reservoir sites and other sites should be 
investigated, in order that such developments may be 
carried out as the future increase in power use warrants. 

A preliminary review, based on such information as is 
available, indicates that some 400,000 hp or more of 
capacity (including the Upper Fifteen Mile Falls site) ts 
available, with a yearly output of upwards of a billion 
kwhr. Much of the yearly output would be primary 
power if the comprehensive reservoir system were de 
veloped. A complete plan for the river should include 
such future power developments, and detailed investiga 
tion should be made to determine which projects are 
desirable and to establish a program of priorities 


PROBLEMS ON THE MERRIMACK NOT AS SERIOUS 


The Water Resources Committee reported that the 
outstanding water problem in the Merrimack River 
basin is similar to that in the Connecticut, that is, the 
formulating and carrying out of a comprehensive plan 
for the development of a storage-reservoir system for the 
purposes there outlined. Sufficient reservoir sites are 
available upon the various tributaries to provide the de 
gree of regulation required for flood control, power use, 
and other purposes 

Detailed studies of power-reservoir sites have been 
made on the Pemigewasset, Suncook, and Blackwater 
rivers by the state of New Hampshire, and are under 
consideration by the Water Resources Board of that state. 
Preliminary studies, without surveys, have been made as 


a > * We if 


a part of this investigation for several other ;.ser, 
sites. The U. 5S. Engineers’ ‘308 Report” gay 
clusive data in this respect 

From the information now available, 9 reser, 


ft), controlling (along with present available stor, 
chiefly on the Winnepesaukee River) about | 459. 
miles of drainage area, or 70 per cent of the area aly 
Franklin and 38 per cent of that at Lawrence, cay 
constructed for about $18,000,000, of which about 
per cent can properly be allocated to flood contro} » 


the remainder chiefly to power, but with some reer, 


tional and pollution-reducing benefits 


Determination of the final detailed plan awaits fyrth,. 
investigations, now under way by the U. S. Engine: 


Corps. Four reservoirs, already investigated by 


‘ 
i 


state of New Hampshire, totaling about 440,000 acre; 


(19 billian cu ft), can be definitely recommended at ¢ 


time. All other sites are being left for further investig, 


tion, and while preliminary studies of some have be 
made, further investigation is desirable before a . 
plete system of reservoirs is selected. 

For many years the Merrimack River has been high! 
developed for water power, and the total developed , 
pacity of water power in the entire basin is now mor 
than 200,000 hp. 

Opportunities for further substantial development 
water-power sites in connection with proposed reser) 
sites are found on the tributaries, that is, on the Pemig 


wasset River, the Contoocook River and its tributaries 


and the Souhegan River. Good sites for power 


velopment exist in connection with two of the fou 


reservoirs, as well as at various other power sites 


complete plan for the river should include such futur 


power developments, and detailed investigations shoul 
be made to determine which projects are desirable a 
to draw up a program of priorities. 


Up to the time of the March 1936 flood, flood damage: 


on the Merrimack River had not been noteworthy 


The flood of 1927 caused damages aggregating perhaps a 


million dollars above Franklin, but was not serious 


the lower river. The flood of March 1936 caused direct 


damages totaling about $20,000,000, principally u 
cities of Lowell, Lawrence, and Haverhill. Of 
total damage, about 40 per cent was to highways a 
bridges 

Studies of flood frequency and damage on the Mer 
mack are unsatisfactory owing to lack of accurate know 
edge of damage except for the flood of 1936. From 
results of several different analyses, however, it appears 
that an expenditure of perhaps $8,000,000 to 510,000 
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| for reservoirs from the point of view of flood 
ilone. Hence, as for the Connecticut basin, 
le procedure is to use the reservoirs primarily 
ut incidentally for flood protection. 


; OF THE U. S. ENGINEER CORPS REVIEWED 


ite and complete plan has been adopted by 
Engineer Corps for flood protection on the 
it, but tentatively some 20 reservoir projects 
ed, controlling 2,000 sq miles of drainage area, 
() per cent of the drainage area above Holyoke, 


ta cost of about $35,000,000. The total storage 


vould be about 644,000 acre-ft, or a depth of 
on the controlled area. These are to be for 
| purposes. About one-third of the group 
f the retarding-basin type, with outlet con 
gates, and the remainder gate-controlled 
servoirs. Present (or near future) regulation 


er Connecticut and Deerfield rivers is assumed 


un additional 10 per cent of drainage area 
ike. Yearly flood benefits for the whole 


estimated at $2,066,000 and are 10 per cent in 


1e vearly cost. 
«1 protection by means of dikes is proposed 
rd, Springfield, and other cities on the lower 


he height of the dikes is based upon a 5-ft free 


g a flood such as that of 1936, even though a 
ir system is assumed to be in use. An initial 
rporated in the proposed interstate compact, 





lass.) DAM ON THE CONNECTICUT RIVER 
rHE FLoop or Marcu 1936 


S flood-control reservoirs, costing about 
| regulating about 7 per cent of the drain 
Holvoke 

il plans for the Merrimack River have 
npleted, but tentatively 5 flood-control 

ts, controlling about 1,870 sq miles of 
about 45 per cent of that above Lowell, 
it a cost of about $17,000,000. Yearly 
benefits for the 5-reservoir system art 
~J52,000 and yearly costs at practically the 
tial plan, incorporated in the proposed 
t, provides for two flood-control reser 
ut 5,000,000, and regulating about 25 
ralllage area above Lowe ll. 


COMPARISON OF PLANS 


he U.S. Engineer Corps for the Connecti 
lack rivers are directed especially toward 
ntrol, and do not adequately take into 
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FIFTEEN Mite Faris (N.H.) Lower DervELOPMENT ON THI 
CONNECTICUT RIVER, SHOWING THE COMERFORD STATION OF THI 
New ENGLAND PowER COMPANY 
A Typical New England Water-Power Development, Having a 
Large Storage Capacity of Value for Flood Control 


account the important water uses and aspects of power 
and recreational use and sanitary benetits which will 
result from a well-regulated and increased low-water 
flow. On each river reservoir, flood benefits are assumed 
which are approximately the equivalent of the full direct 
damage that has occurred in the major flood, this flood 
being in each case one of extremely rare occurrence. As 
shown in Table I, a comparison on this basis of Miami 
Conservancy data with the proposed Connecticut River 
flood-relief system is of interest. 

rhe cost of dike protection for the lower cities should 
be added to the cost of the flood-control project on the 
Connecticut River. This will perhaps add another 
$10,000,000, making the ratio of total cost to major 
flood losses for the Connecticut about 1.28 The ratio 
for the Merrimack River is 0.85. Again, from the point 
of view of yearly flood values, the estimates of the U. S 
Engineer Corps are nearly double those of the Water 
Resources Committee on both the Connecticut and 
Merrimack rivers. These great differences in the funda 
mental basis for arriving at warranted flood-control 
expenditure are of great importance and should be 
reconciled, if possible 

The initial plans—especially for the Connecticut 
River—will only make a start toward the ultimate goal, 
and in future it may be difficult to obtain federal funds 
to complete these projects. It would therefore appear 


Paste 1. COMPARISON OF FLOOD-CONTROL PROJECTS 

Prot { I t 
Cont t t Merrit k 

lTe™M MraMi RIVER River River 

Drainage area, square mile +.000 & 000 iO 
Maior-flood direct losse $70.000.000 $35.000 000 < O00 OOF 
oO per square mule $17,500 e $44 (wn 
Cost of control project £30 000.000 £35 000.000 $17,000,000 


Ratio ( —— ) ‘ 0.43 1.00 1.85 
major-flood soe . 


wise to utilize every possible means toward their finan 
ing, and to allocate benefits to power, recreation, and 
sanitation, where such benefits will accruc 

In the form of interstate compact now before the state 
legislatures relating to the Connecticut River, definite 
specifications are incorporated for 11 reservoirs, of which 
S are to be included in the initial plan. This is unfortu 
nate, as in many cases the size of the dam is limited to 
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flood-control purposes only. Thus a portion of the 
reservoir cost at the North Hartland site might well be 
carried by power uses, but it is definitely provided in the 
compact that this cannot be done. 

The main reservoir proposed for the Merrimack basin, 
that at Franklin Falls, is in the judgment of the writer 
inferior to that selected by the New Hampshire Water 
Resources Board at Livermore Falls. The costs of these 
are practically the same, but the Franklin site will store 
only 3.1 in. on 1,000 sq miles, or 3,100 ‘‘inch-miles,”’ 
while that at Livermore Falls will store 12 in. on 408 sq 
miles, or about 4,900 “inch-miles” of the worst flood- 
producing area in the basin. The latter also has an 
excellent power site capable of 60,000,000 kwhr yearly, 
nearly all primary, at low cost. It will also give flood 
protection for the river between Livermore Falls and 
Franklin, where serious damage has occurred. 

This also illustrates the advantages of a relatively high 
degree of storage development, which is fundamental in 
flood control. As planned by the Water Resources 
Committee, the complete control of the drainage area 
will care for about 50 per cent of the average yearly run- 
off and will provide for flood-control, power, recreation, 
and sanitation aspects. 

Che method of flood control proposed by the Water 


Army Engineers’ Plan 


Resources Committee, based fundamentally ., 
use of power-storage reservoirs with a relat; 
degree of storage capacity, has been in effect 
New England for many years. The regulated 
the upper reaches of the Connecticut River a: 
Deerfield are controlled by storage reservoirs », 
used for power purposes, but when so operated t 
also found to be highly effective in flood control. 


We are building for the long-time future, and put 


clamor for hurried action should not preclude the 
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formu- 


lation of a complete plan, which can be carried oy: ;, 
due season, and which will harmonize with the full an, 


best economic development of these two river 

thus covering a generous part of New England. 
The present situation in respect to flood contr 

peculiar to New England. The recent floods 


basins, 


il is not 
on the 


Ohio and Mississippi, and then within a week in Virginis 


and Pennsylvania, have caused renewed dema 


nds fe 


action. This should be met by the insistence, especially 
on the part of the engineering profession, that sufficien: 
time be taken to plan thoroughly, wisely, and sound) 
from an economic viewpoint. Hurried action, withoy: 
complete and adequate planning, would be most unforty. 


nate, both financially and because of probable 
disillusionment as to results. 


for Connecticut Val 


By Mason J. YounG 


Member AMERICAN Society or Crvit ENGINEERS 


LIEUTENANT CoLonet, Corps or Enorneers, U. S. Army; Formerty Disrricr ENGIneer, Provipence, R.I. 


HE Engineer Department, U. 5. Army, has com- 

pleted comprehensive field studies in connection 

with the flood-control problem in the Connecticut 
River valley following the great flood of 1936, and the 
studies are now before the Board of Engineers for Rivers 
and Harbors, Washington, D.C. The recent studies 
include thorough subsurface investigations of proposed 
dam sites and dike locations, estimates of costs of reser- 
voirs and dikes prepared with adequate data not hereto- 
fore available, an extensive survey of flood losses result- 
ing from the 1936 flood made in cooperation with state 
and city authorities, and an evaluation of economic 
benefits to be derived from comprehensive flood protec- 
tive measures. The Engineer Department studies be- 
fore and after the 1936 flood indicate that the flood men- 
ace within the Connecticut Valley is serious, that the 
floods can be controlled in a comprehensive and certain 
manner for a capital expenditure of approximately 
$50,000,000, and that this expenditure is more than 
justified. The construction of a comprehensive flood- 
control project would result in the creation of important 
additional benefits to hydroelectric power generation, 
recreation, and to sanitary conditions by reason of in- 
creased low-water flows, but the benefits which would 
result from the control of floods are of controlling im- 
portance. 

Prior to the flood of March 1936 and the Flood Con- 
trol Act of June 1936, the Providence Engineer Office 
had submitted, pursuant to an Act of Congress passed in 
1927, what is usually referred to as the Document 308 
Report on the Connecticut River valley. This report, 
published as House Document Number 412, 74th Con- 
gress, second session, considered possible improvements 
in the interests of navigation, flood control, hydroelec- 
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tric power generation, and irrigation, and was a 
a series of reports covering all the major rivers 


futur 


ly 


part 
in the 


United States. The report recommended an initial flood 
control project providing for 10 reservoirs on the Am 


monoosuc, Passumpsic, Ompompanoosuc, Whit 


e, and 


Ottauquechee Rivers, tributaries of the Connecticut 
River. This project was recommended as an initial ste, 


towards the control of floods within the Connecticu 
valley which would give a favorable measure of 


t River 
protec 


tion, but not complete or final protection. . The project 


was included in the Flood Control Act of 1936 a 


nd has 


become the existing project authorized by Congress for 


the Connecticut River valley. During the fall and 


of 1936-1937, the initial project has been restudied and 


certain modifications have been made in view 0 
tional and more complete information. The m 
tions are in detail rather than in principle. 


THE 1936 FLOOD 


The relative magnitude and rarity of the Marc 
flood cannot be overemphasized. The flood rec 
Hartford, Conn., extends back for nearly 300 year 
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agmentary in the early years, is adequate, I 
+ establish as a fact that there has been no other 
; comparable magnitude during this long period. 
yws the record for the last one hundred years. 
food exceeded at Hartford the greatest pre- 

| of record, that of 1854, by 7.5 ft. 


DIES AND ESTIMATES FOR RESERVOIRS AND 
DIKES BEGUN IN 1936 


immediately following the 1936 flood a comprehensive 
control study of the entire Connecticut watershed 
undertaken. The study included a careful review of 


2s 


| previous data and reports bearing upon the flood- 


-ol problem, survey work in the field, and particularly 


heurface investigations consisting of borings at 33 dam 


coupled with test pits at the sites and in the 
row-pit areas. Approximately $235,500 and $196,000 
been spent in subsurface investigations and 
craphical surveys, respectively. It is desired to 
ohasize the fact that prior to the recent study esti- 
‘tes for most of the dam sites in the valley, including 
estimates utilized by the Water Resources and the 
nal Resources committees in their reports submitted 
e fall of 1936, were based upon surface investiga- 
whereas now data as to subsurface conditions 
.vailable for the important locations. New estimates 
been prepared in all cases with the benefit of able 
ng advice. Estimates for proposed dikes have 
n prepared after the procurement of data comparable 
that secured for dams and with equal care. 
‘nder the terms of the Flood Control Act of 1936, 
tes, cities, or other local interests must pay the costs 
nds and damages, including highway and railroad 
tions. Estimates of costs falling to local interests 


ave in all cases been prepared in cooperation with the 
oper local officials; for example, the officials of the 
tate highway commissions in the case of highway re- 


itions. Engineers of the Boston and Maine Railroad 
iewed the estimates for two railroad relocations, and 

| to acknowledge their valuable assistance. A 
ecial effoit has been made to develop thoroughly re- 


ible estimates of all land and damage costs, and engi- 


rs throughout the valley have cooperated whole- 

urtedly to that end. 

(he study indicates that 30 reservoir sites are of out- 
ling merit and may be incorporated in future proj- 

‘s for reservoir control. Figure 2 shows the locations, 

| Table I data, for these sites. In addition, it appears 

tit may be desirable to protect seven localities in 


te lower valley by dikes. Table II shows data for the 


usidering the 30 reservoirs, the average cost per acre- 
tis 509.00. This average figure is well above the 
nomic limit for hydroelectric power storage projects 
‘structed under the conditions with respect to usable 
id prevailing within the Connecticut Valley. Thus, 


ily the more economical of the storage projects listed 
‘table | have power possibilities. The projects can be 


‘hed for flood control because of the serious exposure 
food damage: . or 
‘damage and great need for flood protection within 


CHANNEL ENLARGEMENTS 


possibilities for channel enlargements at the 
ws Delow Middletown, at Pecousic below Spring- 
‘arrows between Holyoke and Northamp- 
at the mouth of the Wells River have been 
‘iiese studies are technically very interesting. 
_'idicate that although some small benefits might 
‘rom the proposed enlargements, these benefits 
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would be in no way comparable with those to be secured 
by the construction of reservoirs and dikes. 


FLOOD LOSSES AND BENEFITS 


The study of flood losses commenced on March 22, 
1936, the day following the crest at Hartford. On that 
date field parties started listing major damage throughout 
the valley and securing preliminary estimates of losses. 
The field study of flood losses continued for approxi- 
mately one year. The states of New Hampshire, Ver- 
mont, Massachusetts, and Connecticut (through their 
planning boards and other agencies), all the larger 
cities and many of the towns, and business concerns in 
general throughout the valley cooperated in the study. 
It is impossible to acknowledge in detail the assistance 
rendered, but it was an essential part of the study and 
was of the highest value. The study of flood losses estab- 
lished the basis for evaluating anticipated benefits to 
be derived from proposed reservoir and dike projects. 
Benefits were studied under three headings. 

Direct benefits are those resulting from the elimination 
of direct damage to property and the cost of clean-up 
to private and governmental interests. Direct losses 
and benefits have been studied by breaking down the 
main stem of the river below the mouth of the Passumpsic 
River into 10 reaches and the various tributaries into 
reaches as required. The study involved a total of 49 
reaches. The direct losses were determined for the 1927 
and 1936 floods as accurately as possible. It appears 
that direct losses resulting from the 1936 flood of a re- 
curring and preventable character below proposed reser- 
voir sites totaled $31,065,000. 

Indirect benefits are defined as those resulting from the 
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ition of indirect which include of 
nd the increased cost of doing business to per 
and governmental, as a 


sol ind organizations, private 


result of floods, both in the flooded area and outside the 
flooded area Ihe indirect losses were very broadly 
distributed and many firms at a distance from the 
( ecticut Valley suffered. A separate estimate based 
upon mann vestigations and a large accumulation of 
data has be« made of the indirect losses for each of the 

rious reaches. Averaging losses of all types for all the 
reaches, the indirect losses are estimated to bear a ratio 
to direct | ses Of Y4.0 per cent 

Che third item results trom restoration of property 


depreciated by reason of flooding his item is 
applicable to private property only and is measured by 
the loss in market value of properties within the flooded 


ilu 


irea Che depreciation of property values as a result 
f the 1936 flood was very great, and the estimates of 
this depreciation have no direct relation to the direct 


lo ~ The 
within, the 
estimates of depreciation 
tudy of the 


depreciation is not a part of, or included 
if direct and indirect losses. The 
based upon the detailed 
Investigators made a care 


estimates « 
art 
rious reaches 
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ful determination of the assessed value of the pr 


flooded in 1936 below the proposed reservoi; gn 
found it to total $330,S16,250. Depreciation has > 
determined by a careful canvass of the few sales 

have been made subsequent to the 1936 flood, and } 


canvass of banking practices in connection with 
property and the opinions of bankers and rea] es. 
operators. The estimate of depreciation is $74,957 »y 
the ratio of depreciation to assessed values ranges ¢ 
10 to 75 per cent and averages 22.5 per cent. [t ¥ 
ther estimated that comprehensive protectio: 

dikes and reservoirs could restore SO per cent of 
values. In many localities the property would 
stored not only to its value previous to 1936, byt 
higher value by reason of its being made suitabj, 
industrial or other preferred use. It is felt that 
estimate of SO per cent restoration of property valy 
conservative. 

The character of the losses discussed may be illustrat 
by assuming a rented residence at Springfield or Ha; 
ford assessed prior to March 1936 at $5,000 and ha 
an actual sale value of approximately that am 
Let us assume that it was flooded seriously and t! 
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} 6.500 7.0 560 65.000 51.000 
05 14.400 6.0 520 489.000 211.000 700,001 
155 10.200 4.5 600 1.726.000 217,900 1,943,901 
170 77.800 6.5 1,800 1,725,300 1.725.300 3, 400,00 
70 0 20K 6.0 560 393.000 340,800 733,8 
SS 24,500 4.5 750 1,005,000 767,000 1.772 
175 155,000 4.2 3,300 4 860.000 4 860.000 9 721 
3 25.700 6.0 1,370 SS88.000 888.000 1,77¢ 
10 17.000 4.4 1.620 471,000 471,000 42 
153 $8,500 4.1 900 2 704.000 158.000 2,862 
is 11.300 6.0 1,060 254.800 254 800 
105 60.000 4.6 1.370 2? 571.000 1 507.000 $078 
S35 13,400 4.5 640 836.000 641.500 1.4] 
190 14.200 6.0 1.350 2 367.000 1,047,000 4\4 
RS 26500 ;.2 835 1.057.000 224.200 1.28 
141 O00 6.0 2.130 } 240.000 1.273.500 $ 
7 2000 6.0 0 1.295.000 325,100 
400 ss 650 298.000 
‘ 1700 4.2 a) 604.000 
4 Ooo 6.0 0 325.000 
; 0 OOF 6.0 wD 1 2 ww ] 
y oo S.0 1.125 $23,000 
10 { 860 { ) 
74,200 l $40,246,500 32 
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yner $750 to restore the property to its pre- 
tion. This item pertains to the direct loss. 
t assume that the tenant had to move out, 
lirect-loss item on his furniture and personal 
and an indirect-loss item of $500 re- 
n loss of employment and additional cost of 
his family at a distant locality. Let us 
ume that the property was repaired and the 
ing to liquidate, found that he could sell 
$3,000. In point of fact, this depreciation in 
per cent is moderate for the type of property 
nsideration. Summarizing, the are: 
000; indirect, $500; depreciation, $2,000; 
he depreciation losses are one of the 
reasons behind the insistent demands from 
terests for flood protection, and a reason that 


be set aside. 


S250, 
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Y STATES AND CITIES IN CONNECTION 
LANDS AND DAMAGES 


WITH 


il interests must provide lands and rights of 
tect the United States against all damages, and 
ind maintain the completed flood-control works. 
nd proviso means that local interests must 
highways and railroads, the relocation of high- 
y the most expensive damage item. Thus, the 
templates that the United States shall assume 
sibility of flood-control construction, and that 
terests, towns, cities, or states, shall meet the 
iditional to the actual construction costs. 


r the terms of the Flood Control Act of June 
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40 per cent. The compact did not receive the approval of 
Congress at the last session and will not become effective 
until it is approved by Congress. 


COMPREHENSIVE FLOOD-CONTROL PLAN STUDY INVOLVING 
RESERVOIRS AND DIKES 


In connection with the negotiation of the compact, a 
Comprehensive Food Control Plan involving reservoirs 
and dikes was set up and analyzed so that the negotiators 
might know approximately the financial responsibilities 
of the United States and the states in connection with the 
protection of the valley as a whole, and the probable 
results. This plan includes 20 reservoirs selected from 
the 30 shown in Table I, with a view to securing a 
maximum of flood protection at a minimum cost, plus 
dikes at 7 localities as shown in Table II. The plan 
approximates the costs and results to be expected from 
a general protection of the Connecticut Valley. It must 
be recognized, however, that changes in the reservoirs 
selected for inclusion in the ultimate plan may be antici 
pated, and that as the valley develops industrially, it 
is probable that dike protection can be justified at points 
additional to the seven which are shown in the accom 
panying Table II. 

The comprehensive plan was the basis for the provi- 
sions in Article X of the compact which read: 

The initial plan for the construction of eight reservoirs herein men 
tioned and provided for is part of a long-range comprehensive program 
for flood control on the Connecticut River and its tributaries, the 
ject and purpose of the signatory states being to enlarge and expand such 
flood control projects to an ultimate control, including the reservoirs 


hereinabove mentioned of approximately per cent of the 
drainage area thereof, at a total maximum cost to the signatory states, 


ob 


twenty-one 


sent plans contemplate that New Hampshire, 
nt, Massachusetts, and Connecticut shall bear 
sts falling to local interests in connection with 


including the cost herein specified, of not to exceed Ten Million Five 
Hundred Seventy-five Thousand (10,575,000) Dollars, and the 
butions by the respective signatory states, in the proportions hereinbefore 


contri 


nd that the v: ; . “iti es 1 town . the set forth, shall not in any event exceed the total amount above stated 
and tha le various Clues arc OWNS If 1¢ In the further development of such comprehensive program, said 
commission shall determine from time to time the site, character, 


ited 1 


receiving protection by dikes shall bear the local 
n connection with the dikes. A compact was 
n April 1937 between the four states, pro- 
distribution of costs in connection with reservoirs 

New Hampshire, 5 per cent; Vermont, 5 
Massachusetts, 50 per cent; and Connecticut, 


| ’ 


ws 


location and extent of such additional reservoirs, subject to the approval 
of the legislature of the state in which the same may be located 


Thus, the Connecticut River Valley Flood Control Com 
mission, when established under the terms of the compact 
will control in behalf of local interests the selection of 
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future reservoir sites subject to the consent of the 
state in which each reservoir may be located. 

The Flood Control Act of 1936 places upon the Engi- 
neer Department responsibility for engineering plans and 
construction in connection with flood-control measures 
throughout the United States. Flood-control projects 
are under the law necessarily cooperative between the 
federal government and the local interests. The duty of 
the Engineer Department is to develop the best possible 
flood-control plans for the various river valleys through- 
out the United States and to present them to Congress in 
their true economic light. If Congress acts favorably 
upon the recommended plans, they become federal proj- 
ects ‘ 

The flood-prodicing area within the Connecticut Val- 
ley extends from the Fifteen Mile Falls development, or 
the mouth of the Passumpsic River, to the Farmington 
River. Above the Passumpsic River, flood crests do not 
develop in time to superimpose upon the damaging 
flood crests in the lower river. This fact can be estab- 
lished by study of the valley and is confirmed by ex- 
perience in 1927 and 1936 and in many other floods. 
As shown in Fig. 2, the reservoirs are well distributed 
throughout the flood-producing area, and it is possible 
with about 20 of them to afford general protection to 
both the main river valley and the valleys of the more 
highly developed tributaries. The areas already con- 
trolled by water-supply and power-storage reservoirs, 
which have large capacity with respect to their drainage 
areas, assist materially. In connection with the selec- 
tion of flood-control reservoir sites, the important con- 
siderations are the extent of the controlled area and 
distribution. 

Extensive studies have been made to determine the 
capacity that must be provided for the control of a drain- 
age area. It appears that this capacity should be suffi- 
cient to hold from 6 to 8 in. of runoff. Owing to physical 
limitations, some of the proposed reservoirs have less 
capacity than that required to retain 6 in. of runoff. 
It has been found undesirable to go below a capacity 
equivalent to 4'/, in. of runoff. 

Considering dikes, last summer President Roosevelt 
provided approximately one-half million dollars for dike 
construction in the lower Connecticut River valley from 
relief funds. With this money the Engineer Department 
has raised and extended existing dikes at Hartford, 
Springfield, and West Springfield and has closed large 
gaps in earlier dikes and in the river banks at Hadley 
and Hatfield. Thus, an actual start has been made on 
a federal flood-control project in the lower Connecticut 
Valley, although the construction of dikes by the 
federal government has not been formally authorized 
by Congress. The studies indicate that reservoirs can 
afford a satisfactory degree of protection for agricultural 
and the less highly developed areas, but that they should 
be supplemented by dikes to afford complete protection to 
the highly developed urban areas. The possibility of 
providing general protection by dikes alone has been con- 
sidered, and the cost of providing general dike protection 
for exposed localities in Massachusetts and Connecticut 
has been approximated. It appears that such general 
protection would cost about $43,000,000 and that the 
benefits to be secured would not be comparable with 
those resulting from a combined reservoir and dike 
project. 

There is a large element of judgment involved in the 
selection of reservoirs to be included in a comprehensive 
plan for the valley. The selection of the localities for 
dike protection is an easier matter. The comprehensive 
plan considered by the compact commissioners and dis- 
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cussed in this paper utilizes the best of the resery, 
sites and the most economical dike locations.  esery,;.. 
give a general protection to developments }).¢}, i 
the main stem of the river and upon important trijytarj.. 
and consequently are preferable to dikes in -, . | 
reasonably economical sites can be found. Ger ralizing 
within the Connecticut Valley dam sites are cood ~ 
the capacity of the reservoirs is limited by reason o; th 
steep and narrow valleys. Locations are limited by 
existing roads, railroads, and towns. It is not possible 
to secure as complete a measure of reservoir contro} a: 
is desirable because of these conditions. 

The reservoirs included in the comprehensive plan 
study are indicated in Table I. The percentage of ares 
controlled, considering both the proposed flood-contryj 
reservoirs and the existing water-supply and power. 
storage reservoirs, is, for Springfield, 31.3 per cent j 
the entire valley above the city is considered, and 35¢ 
per cent if only that portion of the valley below tix 
Passumpsic River is consigered. The estimates fo; 
this plan are as follows: 


CoNnsTRUCTION LAND AND 
Costs Damaces, Locat 
Unrtrep STATES OR STATE 
COsSTs 

Reservoirs . . $24,260,000 $10,575,000 

mais 2 + & & 8,562,000 3,603,000 

Total ... . 32,822,000 14,178,000 

Ratio, percent... . 70 30 
Ce 6 ore « «0 © 418°% $47,000,000 
Ges aS 6 3 6 we 63 $ 2,729,000 


The above annual cost is figured at 4 per cent interest 
on federal expenditures and 5 per cent interest on local 
expenditures. Obviously the rates of interest are hig 
and the modification in the picture that would result from 
utilization of a 3 per cent interest rate, which is mor 
in accordance with existing financial conditions, will tx 
indicated later. 

Considering the value of the flood protection afforded 
the reservoirs alone would eliminate practically all dam 
age from floods of a magnitude of those of 1554, 186 
and 1927, the three greatest floods of record except that 
of 1936, and the dikes are required only to control 
satisfactorily floods of the order of that of 1930 
case the entire project should be constructed and the 
the 1936 flood should recur, the flood would be passed at 
Springfield and Hartford with a freeboard of approw 
mately 5 ft or more on the dikes. This freeboard repr 
sents the factor of safety on a very great and very rar 
flood of the order of that of 1936. Dike heights have bec 
established on a basis of a 3-ft freeboard over and abo 
flood levels for a maximum predicated flood. There s 
no definite and satisfactory manner of arriving at th 
maximum possible flood for any point in the watershed 
but the estimates by the Providence Office indicate that 
the maximum probable flood should be about ~°: " 
higher in the vicinity of Springfield and Hartiord tha 
the flood of 1936. 

The computation of annual benefits based upon 4 co 
prehensive plan including the 20 selected reservoirs 2% 
dikes at 7 localities is summarized as follows 


Annual benefits: esas 
i. 6 és a 6 00 6) 6» Sere es eee 3 —r 
a ee ee ae ee ae ae ee a je pe 

3,597.2 


Total annual benefits .....++22+ 20% $5,268, 
Ratio, benefits tocosts ....+4+++++ee# 8% ** 

The assignment of benefits to reservoirs and dikes ae 

matter of judgment. Actually most of the direct and it 
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fits have been credited to the reservoirs and 
ava benefits resulting from the restoration of 
on. sropert ilues have been assigned to the dikes. It is 


a oh :t these allocations are reasonable and that 
“ as vu. estimate of total benefits will withstand searching 





HADLEY AND HATFIELD, MASsS., ON 


MarcuH 21, 1936 


NNECTICUT AT 


; already stated, annual costs have been figured both 

, basis of 4 and 5 per cent for federal and local costs, 

spectively, and also on a basis of 3 per cent. In both 

es the computations provide for amortization in 50 
Construction costs involve a substantial per- 

ave to offset anticipated rising prices. This per- 

hig tage should properly be eliminated to make costs 
rom mparable with benefits figured on the 1936 price level. 
not iddition, the estimates for each reservoir and each 
Ib like locality include a substantial percentage for con- 
tingencies. It is felt, however, that considering a large 

up of projects only one-half this contingency factor 


am should be allowed for the purposes of comparison with 
Mt enefits because it is not anticipated that all projects will 
that utilize the entire contingency factor when actually con- 

tructed. Allowing for these changes, the ratio be- 


tween benefits and costs becomes 2.47 instead of the 
ginal figure of 1.93. 

In addition to the evaluated benefits, there are impor- 

nt unevaluated benefits. All estimates have been 

amortization within 50 years, whereas it is 

idently expected that any flood-control construction 

re will be highly valuable at the end of the amortization 

, period and may be more valuable than it was at the time 

es ‘ construction on account of increased development of 

rhere are also important advantages to be 

m the diversion of protected areas to preferred 

- ‘id more valuable uses, the storage of water for the bene- 

it ot hydroelectric power generation, the provision of 

pools, and the provision of stored water for 

ment of low-water flows and sanitary con- 

(here is an anticipated minor benefit to naviga- 

stretch between Hartford, Conn., and Long 


vasea lupo! 
| l 


fO HYDROELECTRIC POWER GENERATION 


borne in mind that within the Connecticut 
t sites have been utilized and the valley is 
ly developed for the benefit of power. 

nearly continuous from Holyoke, Mass., 
te River Junction. In the upper valley, 
iportant Fifteen Mile Falls development, 
‘ed capacity of 150,000 kw supplemented 
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by the Connecticut Lakes storage. It is expected that 
the Pittsburg development will be added soon. Further 
development for power in the Connecticut Valley must, 
I believe, be restricted to a limited number of sites and 
designed to supplement the already important develop- 
ment. The possibilities of the various flood-control 
reservoirs in connection with power development have 
been carefully studied, and it appears that there are 
several sites at which conservation storage may be 
secured economically. Stating the results of study in 
general terms, the construction of the flood-control proj- 
ect will facilitate the development of sites for power, 
and, it is believed, will make the provision of power- 
storage capacity economically feasible at several localities 
where it otherwise would not be feasible. 

The reasons for the proposed utilization of the North 
Hartland site for flood control alone have been a matter 
of discussion. Reference to Table I and Fig. 2 shows 
that this site controls 222 sq miles in the central portion 
of the flood-producing area. There is no alternative 
site that will control the same area in whole or in part 
and is acceptable to Vermont. The height of flowage 
and reservoir capacity are subject to physical limitations, 
so that the site affords storage for only 4.1 in. of runoff. 
Consequently, there is no possibility of surplus capacity 
for power storage. Capacity costs $59 per acre-ft. This 
figure is justified economically for flood-control storage 
because of the importance of the control the site af- 
fords, but is far above the value of an acre-foot of power 
storage at the North Hartland location. 


RECREATION 


It is felt that too little attention was given in the 
Document 308 Report to the important question of rec- 
reation. The commissioners negotiating the compact 
had this consideration very much in mind. It appears 
possible to provide recreation pools of considerable area 
in some of the flood-control reservoirs during the summer 
period, thereby making them particularly attractive to 
summer visitors and offsetting the economic loss that 
may result from the utilization of agricultural lands for 
reservoir purposes. 


COMPARISON WITH THE MIAMI CONSERVANCY PROJECT 


A comparison of a Comprehensive Plan for the Con- 
necticut Valley (consisting of 20 reservoirs and dikes at 
7 localities) with the Miami Conservancy District Proj- 
ect is instructive. The Miami project resulted from the 
great flood of 1913, and the construction work actually 
commenced in 1918. A survey following the 1913 flood 
indicated losses by reason of depreciation of real estate 
values comparable to those found in the Connecticut 
Valley after the 1936 flood. The following tabulation is 


significant: 
CONNECTICUT MIAMI 
PROJECT PROJECT 
Drainage area, square miles 11,260 5,385 
Dayton 201,000 
Middletown 30,000 
Hamilton 52,000 
or a wee ° 1,228,390 Total 283,000 


Reservoirs, channel 
improvements, and 
dikes 

Approx. $43,000,000 


Reservoirs 
and dikes 


Type of project 


Cost. $47,000,000 
During the past 20 years the Miami Valley, and the city 
of Dayton in particular, have had a wonderful develop- 
ment. It would be hard to find a representative business- 
man or banker in the Miami Valley who feels that the 
conservancy project has been a bad investment. 











| 
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nnecticut River valley made both 
before and after the great flood of 1936 indicate that 
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HE flood of March 1936 was the most damaging in 
the historv of New England Within a few days 
after this flood, the federal government took action 
Che U. S. Engineer Corps was called upon to review 
previous “SOS reports submitted on the major river 
basins, including (for the Boston District) the Penobscot, 
Androscoggin, Kennebec, Saco, and Salmon Falls rivers 
in Maine, and the Merrimack River in New Hampshire 
ind Massachusetts The principal features of these 
watersheds are shown in Fig. | 
In the meantime, a flood-control omnibus bill was 
passed and approved June 22, 1936, enunciating for the 
first time a federal policy for comprehensive flood control 
tor the entire country It authorized some $300,000,000 
f flood-control projects, including one for the con 
trol of floods on the Merrimack River by reservoirs at an 
estimated construction cost of $7,725,000, with esti 
mated land and damage costs of $3,500,000 This act 
provided for certain local cooperation from the interests 
benefited, which, it is felt, furnishes an excellent check 
on the extent of flood control which the federal govern 
ment should be called upon to carry out. Otherwise, 
wholesale demands would be made for flood control, 
irrespective of the economics involved. It ts also proper 
that the local interests should pay a part of the cost 
inasmuch as the major part of the benefits accrue to them. 
No appropriation was made in connection with the 
Flood Control Act, but it is practically assured that a large 
allotment sufficient to begin construction on two of the 
important flood-control reservoirs in the Merrimack 
basin will be made, provided, of course, that the measures 
regarding local cooperation will have been met An 
interstate compact has already been passed by the legis 
latures of the states of Massachusetts and New Hamp 
shire, providing for the necessary local cooperation in 
cident to the construction of two of the reservoirs, the 
Franklin Falls and the Blackwater 
Flood-control surveys over the six river basins assigned 
to the Boston District were conducted generally as de 
scribed below Previously reports made by the U. 5 
Engineer Corps and other agencies were assembled and 


reviewed for consideration of the various reservoir and 
ther flood-control possibilities. The U. 5. Geological 
Survey maps and other available maps covering the 
river basins were scanned for every potential flood 


control reservoir site, and preliminary analyses as to 
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valley, submitted prior to the 1936 flood, was ppp, 
by the writer, who was also responsible for ¢ a 

and report prepared after the flood and discussed i» » 
paper. Howard S. Gay, M.Am. Soc. C.E., was in eh, 
of the earlier Document 3OS studies. Harold | L iby 
participated in the preparation of the final Doeyp 
30S Report. Clarence E. Boesch, M.Am. Soc C 
was directly in charge of the studies and the prepara; 
of the report subsequent to the 1936 flood. Io, 

Justin, M.Am. Soc. C.E., participated in the prepara; 
of the estimates for dams and reservoirs in a conen's 
capacity ' 


for Merrimack Valley 
Maine Rivers 
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capacities and costs were made. Those flood 
reservoirs which still appeared feasible were the: 
by the Army Air Corps, which took vertical aerial 
graphs on a scale of approximately 1: 10,000. Reser 
selected from this group on the basis of field exami: 
and reconnaissance were then surveyed by our 
survey forces, using the enlarged aerial photograp 
base sheets. 

Meanwhile all available hydrological and hydr 
information pertaining to rainfall, snow, and rive 
charge was being assembled. Extensive studies y 
made of the types and paths of storms which res 
in moderate to severe floods in New England. Is 
charts for the various storms and time-area-depth \ 
covering the rainfall for the various record storms 
prepared. Frequency studies for precipitation ai 
charge at various rainfall and discharge stations 
record were also made. Information was assembled 
channel capacities at critical sections, together wit 
channel storage contained in various reaches. Th 
information was necessary to determine the effect 
reservoir system on the reduction of past and pla: 
floods, including allowances for the reducing a 
tarding effect of channel and valley storage 

Since one of the first determinations whic 
made prior to instituting any plan for flood contr 
a particular basin is the determination of its valu 
necessary to know the frequency of floods over var 
reaches in that basin and the extent of flood dan 
resulting from floods of various stages. From a 
nation of the stage-frequency and damage-ireq! 
curves for various reaches, it was then possibl 


, 7 
te 


termine the probable annual flood loss, and hence: 
upper limit of economic justification for flood « 


\ 


Typical damage-discharge and damage-frequenc) 
for the lower Manchester reach of the Merrimack 


are shown in Fig. 2. 


SELECTING THE METHOD OF FLOOD CONTRO! 


It was next necessary to determine the various me‘ 
of flood control, within the economic limits pre' 
determined, which may be applied for the redu 
prevention of flood damage in the area concerned 
are in general four methods of flood control: Rese! 
levees or river walls, channel improvements, 4 
sion. 
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ail m is included by many as a very effective a relatively simple formula for determining the extent of 
ad <i control. In the public press and on the the control necessary, as follows 
ften hears the charge that deforestation is 
tor in causing the recent severe floods. But Drainage area in square miles 160 Acre-feet of flood-control 
I fully endorse the need for reforestation as storage required 
1 continued supply of timber; as a means —— = . wes 
Ps ie AAT Chis formula is based on provision of a distributed reser 
and preventing erosion, particularly on se ' . . ‘ ‘ 
( ; “wate ; - voir capacity controlling 50 per cent of the drainage 
slopes; for 1ts scenic and recreational value; oe * 
: basin, with sufficient storage to hold a 6-in. runoff over 
ther reasons, I do not feel that any measure 
' . the controlled area. Ina developed basin, cheap flood 
, will be of material value for flood control. . St = 
ul “eg ; control storage will cost up to $25 per acre-ft, and $50 
irs out the fact that many years ago, before “7 
ed per acre-it is considered a moderate cost. In highly 
had become at all effective, major floods é' 
" wT developed basins, storage may cost up to $100 per acre-ft 
ur important river systems. Afiter the ‘ae Sep . 
: A As an example, the distributed reservoir storage of 
ds become saturated, or when the ground 3 
ae 800,000 acre-ft required in the Merrimack basin by this 
ire frozen, the storage and retarding effects , : > 
<i ' . - formula, would cost from twenty to forty million dollars, 
re slight. Furthermore, in so far as the Merri 
ey depending on the previously stated unit costs of cheap to 
t ‘ reasonable storage. Where a part of the basin is already 


wholly or partially controlled by natural lake storage or 
otherwise, allowance should of course be made for the 
controlled area. 





EFFECTIVE USE OF LEVEES 
With respect to the second method of flood control 
that of providing river walls or levees—there are certain 
. specific advantages. Such protection is definite up to 
t the crest elevation of the river wall, plus such additional 
= height as can be provided by sandbags or otherwise in a 
e « flood fight prior to or during the flood. This protection 
‘© can be attained for any particular locality in a relatively 
KB short time, and is not dependent on completion of a 
Ny long-range program, as in the case of reservoirs Phe 
. protection aflorded by levees is, of course, local and 
) limite 1 in scope rather than extensive and general, as is 
the case with reservoirs. Furthermore, there are no 
De incidental benefits, such as might accrue from reservoirs 
In many cases, also, there are limits to the protection 
Mak ’ afforded by levees, as those of great height require a 
PES Osis |. « - wide base, for which space may not be available. In 
. at NN general, it will be found that levees or river walls will 
>i serve their best use as a supplementary means of flood 
Fro. 1. PLan Smowine control for areas of concentrated development, to pre 
wat <a other te cnet a vent flood damage where only partial reduction of flood 
— heights can be accomplished by a reservoir program 
= rhe third principal method of flood control is by chan 


nel improvement, but this is not capable of general ap 
plication throughout the river. A sharp change in the 
slope of a flood profile will indicate a restricted channel 
capacity at a certain point. Field examination will dis 
close the possibilities of removing ledges in the channel 
bottom, of widening the channel, of adding spillway 
gates through existing dams, or of providing additional 
span or channel area under or through bridges. Such 
improvement is, of course, effective only in the back 
water area upstream from the improvement. Where a 
material amount of valley storage is eliminated by the 
improvement, some small increase in flood height down 


mack River basin is con- 
« cerned, it is estimated that 
the state of New Hampshire 
is at present forested over 
approximately SO per cent 
of its area. The potential 
tation is therefore limited. Improvement, 
ive to consist in replacing deciduous trees 
leciduous variety for greater storage effect 
esirable of the four methods of flood con 
eservoirs, but tremendous storage capac 
necessary In a developed basin, more 
stream may result 
The fourth method, control by diversion, is rarely 
possible. The auxiliary channels provided on the Mis 
sissippi by the New Madrid floodway for the protection 
of Cairo, and the Bonnet Carré spillway for the prote: 
ve high damage costs for relocation. An tion of New Orleans, are examples of such treatment 
1 of reservoirs is very costly, and with Chere are no locations on the New England rivers in 
lable ona long-term program, complet vestigated by the Boston office where this method can 
a community located near the mouth be employed. a Abe 38 
be attained until completion of the en Related to flood control by reservoirs is the incidental 
reduction in flood height obtainable from lakes and 
storage reservoirs built or operated primarily for power 
development. In normal operation, the power com 


cult to find the necessary reservoir storage 
mic limits, as the most desirable storage 
ccupied by power or power-storage 

d the potential reservoir basins are apt 

by communities, railroads, and highways, 


to the determination of preliminary 
r reservoir control, | suggest the use of 
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panies will have drawn down these reservoirs prior to the keag, and Six Miles Falls, which would contr “pr 
flood season, with the result that a large though indefi- mately 1,091 sq miles, or about 12.8 per cent of ; Nery Bucl 
nite amount of storage should be available at that time. age basin, at a cost of over $7,500,000. But such a svc... $7 
Such storage reduction cannot be counted on, however, would cost far more for operation, mainte: e and rig 
fixed charges than the present annual floo: lama 
would warrant. It is to be noted that the Pp, : 
now enjoys a reasonable degree of flood control dye ; it | 
the extensive natural lake and power storave oy « It W 
headwaters. Approximately 39 per cent of the drains», 
basin, or 3,339 sq miles, is now partially cor trolled } 
existing storage, affording about 224 acre-ft of storay, now 
per square mile of drainage basin. In contrast, cor, mit 
sponding figures for the Merrimack and the Connectiow, 
rivers are 61 and 43 acre-ft of storage per sq mik id 
spectively. For these reasons, no additional flood , it a 
trol for the Penobscot is considered warranted at present pow 
On the Kennebec River, having a drainage area 9; at 
REINFORCED-CONCRETE RIVER WALL UNDER CONSTRUCTION AT 5,970 . miles anda population ol 140,000, a flood damage bp 
HAVERHILL, Mass. aggregating $1,600,000 was sustained in the March |9y $1] 
flood. Our studies considered five reservoirs, at Long rese! 
where there are controlled spillways which maintain a Falls, Anson, Stark, Moose Pond, and Pittsfield. Thes pow 
reservoirs would cost $16,175,000, about $4,647,000 o; ) 
which would consist of land and right-of-way costs ; ten 
be borne by local interests. Here again the anny! 31,0 


nobsent 








constant pool level practically irrespective of inflow. 
Che great value of power-storage reservoirs in flood 
control is well exemplified by the operation of the Range- 
ley reservoir system on the Androscoggin, the Deerfield Charges for the huge reservoir system necessary to elimi 
and Somerset reservoirs on the Connecticut, and the mate the flood damage now incurred would be great) 
developments at Lake Winnepesaukee on the Merrimack, im excess of the annual flood damage. The Kennebe ng 
at Moosehead Lake on the Kennebec, at Sebago Lake on enjoys a control somewhat similar to the Penobscot 
the Presumpscot, and on the west branch of the Penob- 2,090 sq miles, or 35 per cent of the basin is partially co: 
scot River. During the flood of March 1936, peak flood trolled, with 225 sq ft of storage per sq mile of drainag 
flows were reduced by these developments to such a basin in existing lake or power-storage development 
degree that little or no damage ensued. FLOOD CONTROL ON ANDROSCOGGIN AND SACO LIKEWIS! 
In summary, it will usually be found that the best UNWARRANTED 
solution for the control of floods in any large river basin 
will combine a moderate degree of reservoir control with 
the construction of levees or river walls in areas where 


The Androscoggin River, with a drainage area of 3,47 
sq miles and a population of about 150,000, has a lak: mile 


flood damage is concentrated, and with a limited amount and pond area of 143 sq miles, partially controlling 4 a ia 

of channel improvement at critical places. per cent of its drainage area. Its existing unit storage is = 

estimated as 213 acre-ft per sq mile of drainage basi hal 

RESULTS OF STUDIES ON THE SALMON FALLS, PENOBSCOT, gn amount comparable to that for the Penobscot and Wes 
AND KENNEBEC RIVERS Kennebec rivers. The peak discharge in the Marc! s 

All these various methods of flood control have been 1936 flood was 74,000 cu ft per sec at Rumford, Me., and Susi 


considered in the investigation conducted by the Boston 148,000 cu ft per sec near Auburn, Me.-—unit discharges 
Office. On the Maine rivers, it was generally found that of 35.4 and 45.4 cu ft per sec per sq mile. Damage o: ~, 
the extent of flood damage now incurred is not suffi- the Androscoggin aggregated $4,400,000. ' 
ciently large to warrant extensive flood control at this time. 























The river basins in Maine are not nearly as highly de- 7 a : 
veloped as those of the Merrimack and Connecticut rf / 
3200 ” 140} —+ 7 907 
rivers. 1s se’ “S 
For example, on the Salmon Falls River, with a drain- a ; of abe 
age area of 340 sq miles, one-third of which is already 5 z ee - 
partially controlled by lake storage, the total flood dam- S 2.400 S 109 Fas 
age from the rare and severe flood of March 1936 ag- é z LA 
gregated only $8,000. The capitalization of the very 3 so 3 80 zej—t- Curves are t 
limited annual flood damage (estimated at $1,800) dis- ¢ . £ eS ae epee i 
closes at once that any major flood-control program on ; 1600 } 42 - 60} - 4 indirect = 1.51 
this river is unnecessary and unwarranted. Studies were #? 2 > b4 
made of two reservoirs, Milton and Berwick, which & 120}42 3 40° <>" "sae 1200" 1600 2000 240 20 
would have eliminated damages completely, but these 32 - Direct Damage, in Thousands of 0 
would cost in excess of $3,000,000. © 800 ae 
Similarly, on the Penobscot River, flood damages to Nc iemaner| average Annual Uncontrolled | 
the extent of approximately $400,000 were sustained — % a. || average Annual Controlled Loss, $18000\, 
in the 1936 flood. The Penobscot basin is not yet de- a. {eee mamas * 
veloped to any great degree (110,000 population on Pr rr ay 
ws : : . . Number of Floods — 250 Years 
8,570 sq miles of drainage basin), so that large annual 
flood damayes are not sustained. Ourstudiesindicatethat fFyg 2. FLoop Damaces, NATURAL AND Mopirtep, 4s COM 
cx | 


an annual flood damage of approximately $60,000 now por rue Lower MANCHESTER REACH OF THE MERRIM 
occurs. Preliminary: studies were made for a reservoir The Controlled Loss-Frequency Curve Is Based on Op 
system on the Penobscot with reservoirs at Dwinal, All Five Reservoirs in the Flood-Control Plat 
Passadumkeag, Saponac, Olamon, Bradford, Kendus- (Combination No. 7 in Fig. 3) 


rat 





N o. II 


of four reservoirs at Rumford, Dixfield, 
ind Oxford was considered, costing a total of 
- 0 of which local costs of land damages and 
Ly would total $8,457,000. For a flood such 
March 1936, this system would reduce flood 
ts 4. ft at Rumford, 2.5 ft at Livermore Falls, 5 ft 
wist 15.2 ft at Auburn, and 2.8 ft at Lisbon Falls. 

id practically eliminate the annual flood loss on 

which aggregates $453,500. 
\¢ one of these reservoirs (the Rumford) supplemental 
sower-storage development could be provided, combined 
.od-control reservoir, by an enlarged reservoir 
297,500 acre-ft of conservation storage in 
n to the 295,000 acre-ft of flood-control storage, 
additional cost of about $4,400,000. Additional 
f 108,000,000 kwhr could be provided annually 
jownstream developments at a cost of 3 mills 
er kwhr, if and when flood control warrants the 
:)1.162,000 expenditure required for the flood-control 
servo at this site, and if there is need for additional 
wer at that time. 
ur analyses indicate that for the four-reservoir sys- 
annual benefits of $374,100 would result from 
<|.000,000 in annual costs. The Rumford Reservoir alone, 

g $626,000 annually, would net flood-control bene- 
{ $322,700 annually and comes nearest to approach- 
economic feasibility. None of these reservoirs, how- 
r, is warranted at the present time. 

it would appear desirable for the state of Maine to 

uire or control further developments in the reservoir 

is under consideration, so that when future develop- 

n the Androscoggin, with resulting increased flood 

lamage, warrants flood control, it can be secured by con- 
struction of the reservoir system described. 

[he Saco River, with its drainage area of 1,730 sq 
miles and population of almost 145,000, has at present 
a lake and pond area of 43 sq miles, partially controlling 
about 50 per cent of the drainage area. Its peak dis- 
harge during the 1936 flood was 53,800 cu ft per sec at 
West Buxton, Me.—a unit discharge of 34.2 cu ft per 

per sq mile. Damage aggregating $1,600,000 was 
sustained during this flood. 

Our studies showed as most favorable a system of two 


reservoirs, the Fryeburg and Ossipee, controlling re- 


spectively 744 and 330 sq miles of drainage area. This 


reservoir system would cost $7,146,000, half of which 


would have to be borne by the local interests for land 
lamages and right-of-way costs. The annual costs, 
wgeregating $410,000, would be greatly in excess of the 
present annual flood loss, estimated at $102,000. This 
reservoir system would effect a reduction in 1936 flood 
eights of 12.4 ft at Cornish, from 4.6 to 4.8 ft at West 

Buxton, and from 4.4 to 6.3 ft at Biddeford. 
r the Fryeburg Reservoir, consideration was given 
mbined flood-control and power-storage develop- 
n With power development at the site, secured at 
ii Increased cost of about $3,600,000, 21,000,000 kwhr 
uld be obtained annually at the site, plus an additional 
»WWU.000 Kkwhr for downstream developments, at a 
‘mills per kwhr. If the additional power storage 
te operated solely for the benefit of downstream de- 
pmenits, without any development at the site, 
whr could be developed annually at a cost of 
- HMMS per kwhr. If and when flood control is provided 
rt ind if additional power is required, a com- 
p storage and flood-control development, 
— lood-control reservoir alone, should be built 
eT However, as previously indicated, there is 
ustification for the provision of flood con- 

» at this time. 


; 
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The Merrimack River basin, with a drainage area of 
5,015 sq miles, is extensively developed, containing a 
population of 810,915. The basin sustained a very heavy 
flood loss during the March 1936 flood, with a direct 
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LEGEND 

- @® Franklin Falls, Hillsboro, Allenstown and Blackwater 
@ Franklin Fatis, Ailenstown, Blackwater and Milford.* 
© Franklin Falls, Allenstown and Blackwater 
© Franklin Falls, Allenstown and Shedd Brook 

20 , va) Franklin Fails, Hillsboro, Allenstown, Blackwater and Milford.* 


* Milford Reservoir is located on the Souhegan River 
which flows into the Merrimack River about 10 miles below 
Manchester. This reservow produces no appreciable effect 
at Manchester . 
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Fic, 3. Errect OF VARIOUS RESERVOIR COMBINATIONS ON THE 
HYDROGRAPH OF Marcu 1936 aT MANCHESTER, N.H 


damage of $20,147,000, and an indirect damage aggregat- 
ing $14,257,000. 

Our studies indicate an annual flood loss of $1,152,000. 
A peak discharge of 174,000 cu ft per sec was recorded for 
the 1936 flood at Lawrence, Mass.—a unit discharge of 
37.2 cu ft per sec per sq mile on the 4,672 sq miles of 
drainage basin above it. Of the 60-odd flood-control 
reservoirs considered in the preliminary studies, a group 
of five has been selected which will effect major control 
of floods in the basin, with resulting benefits greater than 
annual costs. At Franklin Falls, a reservoir controlling 
1,000 sq miles of drainage area, with 170,000 acre-ft of 
storage capacity, equivalent to 3.2 in. of runoff over the 
area, can be built at an estimated cost of $7,720,000. A 
reservoir on the Blackwater, controlling 125 sq miles, 
with 6.9 in. of runoff capacity, would cost $960,000. A 
reservoir could be constructed at Allenstown, controlling 
246 sq miles of drainage area, with 5.6 in. of runoff 
capacity at a cost of $3,490,000. At Milford 165 sq miles 
of drainage area can be controlled by a reservoir with 
4.8 in. of runoff capacity, at a cost of $2,185,000. A res- 
ervoir controlling 351 sq miles of drainage area above 
Hillsboro, with 6.6 in. of runoff capacity over that area, 
can be built at a cost of $5,556,000. 

The total five-reservoir system would cost $19,911,000 
and would control 1,887 sq miles, or 39.3 per cent of the 
drainage basin above Haverhill. It would prevent over 
80 per cent of the annual flood loss now sustained. As 
shown in Fig. 3, this system would reduce flood heights 
for the March 1936 flood at Manchester 5.3 and 11.4 
ft above and below the dam, respectively. At Lowell, 
reductions of 7.4 to 6.1 ft, and at Lawrence, of 3.4 to 
6.9 ft, respectively above and below the dams, would be 
attained. At Haverhill, the 1936 flood height would have 
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weenreduced5.Sit. The annual cost of $981,900, including 
ill fixed charges and operatior and maintenance costs, 
would compare with annual benefits from flood control 
il ‘ t 345,000 \dditional benefits to downstream 
powell tallations, sanitati water supplies, and recrea 





' Is I W " , Mass 
I Dat ind Bridg« 
ti nore tha ufficient to bring the total benefit 
well above the t 
| ea t and most effective developments in this 
m are the Franklin Falls and Blackwater reservoirs 
| e tw \ iumnual costs of S4 OOO, including all 
roe would effect flood-control benefits of 8695.000 
uinuall 
( lerati has been given to the provision of sup 
plemental power storage at each site In only one case, 
it Blackwater, did combined storage seem feasibk \t 
in increased cost of 51,900,000, the Blackwater dam can 
be enlarged t ntain approximately 15 in. of runoff 
S.1 in. ab flood requirement by an installation of 
}000 hp. Under these conditions 17,700,000 kwhr can 
eveloped annually at the Blackwater dam: and 
(, 100,000 kwhr at downstream developments, or, with 
reconstruction of the Penacook development »400,000 
lr 
PPLEMI OPERATION OF MERRIMACK RESERVOIRS 
FOR CONSERVATION OF HIGH-WATER FLOW 
\ pla is been prepared for operating the flood-con 
ly rs for « servati purposes outside of the 
r d sea This plan is based on storing a 
art of the normal high flows occurring after April 15, 
permitting per cent of the storage capacity to be built 
» by Ay Beginning May excess flow may b 
lt upper limit of 50 per cent Che reservoirs 
‘ | ha to be emptied again by March | Flood 
r tudies indicate that this method of operation 
‘ ll allow idequate flood-control storag even 
reduced) during the off-flood season to take care 
f ir fl 1 which mav be expected to occur 
throughout the vear By this method, the 
w-water flow can be augmented, as indicated 
labl lease of the stored waters during the low 
increased low-water flow to power 
is been evaluated by crediting the existing 
vel tallati downstream at 5 mills per kwhr for 
| prime power produced dur the low-water 


itation and 


items as Sal 
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water supply have been evaluated by a credit 
cu ft per see for increased low-water flow 
was determined by a comparison between thy 
discharge necessary for sewage dilution (4 to | 
per 1,000 persons) as contrasted with ¢ 
costs of a sewage-treatment plant (approximat 
for a plant of the capacity for the sewage of 
Che large supplemental benefits proew 
dition to flood control are evident. 

As previously stated, an interstate compact 
passed by the states of Massachusetts and N, 
shire, providing for the acquisition of the neces 
lor the first two of these reservoirs, Franklir 
Blackwater. Surveys, preliminary foundatio: 
tions, and general plans have been complet 
Boston Office for all the Merrimack reservoir 


sec 


SOS 


case of Franklin Falls and Blackwater. th 
raster. INcrpENTAL BENEFITS AVAILABLE THR 
LOW-WaATER | VY IN THE MERRIMA 
IN 
} vs | { 
1 \ \ Cor 
Power. a 
( I i imita 
Powe ti B , 
F Frankli $14 &7 $138 $790,700 § 
B Blackw ( i " 
\ \ mst ; 
{ Mi } 7 14 wh { ‘ 
H Hi t ‘ $27.4 
| , M 
BI ¢ 9 8 
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foundation investigations have 
and specifications are nearly completed a 
vertised as soon as authority to proceed is recei 


been completed 
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WORK-RELIEI 
UNDER 


PROJECTS ARI 
WAY 


THREE LOCAI 


In addition to the prospective reservoir progr 


scribed, work is currently under way on the M 
basin at Fitchburg, Lowell, and Haverhill, Mass 
allotments made from the Emergency 
priation for flood control, using relief labor 

At Fitchburg, a major deepening and enlargn 
channel is under way, including reconstructi 
ber of the bridges, removal of certain dams 
tures, and provision of levees and river walls 

At Lowell, rock excavation is being undertak 
vicinity of the School Street Bridge, immed 
the Pawtucket Dam 
of the bridge-pier foundations by 
shells, and removing other constricting 
areas in the city and at Hunts Falls at its lower 

At Haverhill, Mass t 
protecting the central business section of 
flood, is being constructed to El. 24, mean s 
provision has been made for raising it an ad 
during floods. 

Che reservoir flood-control plan outlined | 
give a major degree of flood control t 
Merrimack basin, which sustained such set 
the spring of 1936. It is hoped that the 
undertaken promptly, proving, among 
that states can cooperate by interstate com] 
themselves and with the federal government! 
river-basin control of disastrous floods 
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The Manufacture of Structural Clay Products 
Outlining the Processes of an Important Branch of Ceramic Art and Science 


By F. E. Emery 
MemBER AMERICAN Society or Civit ENGINEERS 
ENGINEER-SECRETARY, EASTERN STRUCTURAL Cay Tice Association, Inc., New York, N.Y 


by U. S. Bureau of (aA Y products not only occupy a  Withal, the final cost of the finished 
ports, the manu prominent place among butlding products must be kept in mind, as 


{ of structural clay materials at present, but have main clay-products manufacture is a 
luding common and = fained such a position since before the highly competitive field 

tructural clay tile, and dawn of recorded history, as indicated by In the manufacture of structural 

terra cotta, is one of excavations in Egypt and anctent Chal- clay products the materials most 

ljustries of this country. dea. In addition to common and face commonly used are fire clay, semi 

employed about 45,000 brick, the principal burned-clay ma fire clay, surface clay, and shale. 

lusive of salaried of- {terials used for structural purposes to Fire clay has a fusing point as high 


, 


and miscellaneous day are glazed and unglazsed tile and as 3,200 F, and its fluxing impur 
nearly 1,100 estab- architectural terra cotta. In view of the ities, such as ferric oxides, lime, 
[he total factory cost wide application of such materials, a magnesium, and alkali, are small 


clay products manu general acquaintance with the various Semi-fire clay fluxes at a lower 
35, exclusive of over- processes of their manufacture is of par- temperature than fire-clay; its im 
er $110,000,000. In ftcular interest to the engineer. The ac purities are likely to be greater; 
nearly $300,000,000. companying article gives an instructive and it is harder to control in the 
were produced in the bird's-eye view of this major industry, process of manufacture. Semi-fire 
Stat ver 1,800,000 thou- from the pit to the finished product. clay is found near the surface in 
mmon brick, 600,000 abundant quantities in certain loca 


face brick, and about 900,000 tons of struc- tions, notably in New Jersey. Clay shales are found in 
lhese figures do not include ceramic floor large quantities in many districts, and many of them 


roofing tile, drain tile, sewer pipe, pav produce excellent burned-clay products. They are not 
duit, and many other non-structural mate- usually soluble in water except when ground up, those 
m burned clay. suitable for the production of clay products then becom 

ricky and temperamental material to process, ing plastic with addition of moisture. 
iv differ widely in chemical composition Low-grade clays and shales are extensively used in the 


11 characteristics. However, by the use of making of common brick of medium grade, which is red 
tific methods the ce- 
er can make of these 
raw materials sur 
rm products of vari 
many different uses. 
made many ex 
products bv laborious 
ch were little im 
lany centuries, but 
t fiftv vears there 
it development in 
machinery, until now 
capable of turning 
tons of structural 
annually The 
physical character 
us types of clay are 
red in laboratories, 
methods of handling 
ire carefully deter 

( plat Lis designed. 

« used must de 
per plasticity and be 
rapidly without 

ine, Warpage, or 
ust be capable of 
the desired tex 
specified. If a 








higha percentage — | 
Sas iron, or lime, A MoperRN PLANT MANUFACTURING HoLLow TiLe, Brick, AND OTHER 
ther alkali, either STRUCTURAL CLAY PRODUCTS 

rejected or the This Plant Utilizes Round Periodic Down-Draft Kilns with a Waste-Heat Collecting 


’ . ; : 
ed or neutralized System. The Square Stacks Provide Draft for the Dryer 
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in most cases. These clays are easily and cheaply won, 
mold easily, and burn hard at comparatively low tem- 
peratures with a minimum loss from warping and crack- 
ing. Sometimes they are tempered by the addition of 
some other material such as sand or a sandy clay. Com- 
mon clays vary widely, both in chemical composition 
and in physical characteristics which affect both color and 
physical properties of the finished product, so that color 
cannot be taken as an indication of quality. The pur- 
chaser cannot expect to get uniformity of color in the low- 
price field, and if any particular color or special unifor- 
mity of color is wanted, the product should be bought 
with that understanding. 

Clays used for face brick usually burn off in a more or 





Power SHOVEL MINING CLAY FROM A SURFACE PIT 


less uniform color such as red, white, or buff, and produce 
finished ware of a much higher grade than the ordinary 
common brick (of course at a much higher price, de- 
pending upon the degree of perfection desired). Face 
brick should be free from warping, cracking, and split- 
ting, and should have a fairly low absorption to with- 
stand weathering, but not so low as to become a disad- 
vantage when setting the bricks in mortar. 


CHARACTERISTICS OF PRINCIPAL PROCESSES 


The accompanying chart (Fig. 1) illustrates the flow 
of clay from the pit to the finished ware in the three most 
common methods of manufacture in use today. These 
are the stiff-mud, the soft-mud, and the dry-press proc- 
esses. 

The fundamental principles of preparing the clay are 
the same in all three processes, which differ only in de- 
tails and in degree of refinement, depending to some ex- 
tent upon the type of finished ware required. The stiff- 
mud process is used where the clay contains just suffi- 
cient moisture and plasticity to be extruded through a 
die. This is the most common method of manufacture, 
and here the freshly molded, or “green’’ ware will sup- 
port considerable weight. All structural clay tile and a 
great deal of brick are made by the stiff-mud process. 
rhe soft-mud process, on the other hand, is used where 
the clay is too wet to be forced through a die without 
drying and hence must be molded. The resulting shapes 
will not support weight. Many millions of brick are 
made annually in the Hudson River valley and in New 
England by the wet process, where the clay is usually 
wet in its natural state. A third method of manufacture 
is the dry-press process, where the clay in a nearly dry 
state is molded into desired shapes under high pressure. 
[his process of manufacture makes possible the use of 
non-plastic materials. 
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Processes of manufacture of structural cla, products 
may be divided into the following steps: 


Selection and “winning” of suitable clay 

Storage 

Preparation of clay (cleaning, removing large s:. 5 
and pebbles, grinding, and screening) 

Mixing and tempering to produce plasticity, up). 
formity, and homogeneity 

Shaping into units by extruding machines and cutters 
molds, presses, or other appliances . 1a 

Drying, either by natural or artificial means ne 0 

Burning, usually in kilns attac! 


Aft 


“Winning” is the term applied to obtaining the clay 
from the pit. Clays are mostly reclaimed by surface. 
digging or quarrying, and t 
some extent by mining, de. " 
pending upon the nature ang es 
location of the deposit. [, poate 
shallow banks a machin “1 
called the shale planer js 43 
sometimes used, but fre. zm 

fre uoer 
quently the clay (and parti. 
cularly shale) is so solidified ae 
that it cannot be obtained The 
except by blasting. In som a, 
pits the quarrying method js ore 
used, the deposits being 1. 
worked in benches much thy 
same as is done in stone quar. 
ries. Fire clay used for th ‘ 
manufacture of such high rom 
grade materials as glazed -—* 
ware and face brick fr a 
quently has to be mined from 
some distance below the surface. 

The development of the clay pit is a very important pie 
matter, requiring careful planning which takes into con kffore 
sideration not only the best methods of getting the clay 2 
but drainage, transportation, and conservation of ma- 1, 
terials. After the clay has been won from nature, it is therm 
usually stored in large piles or bins until required in th sower 
factory. Exposure to the air improves the workability flow 
of many clays and helps in their preparation. But 1 Brick 
many plants, particularly in those using the so/t-mud wr 
process, the clay is delivered from the pit direct to th Struct 
preparation plant, or even direct to the pug mill. ill end 

The preparation of clays is much the same in all three De-: 
processes. Some clays require considerable preparatior n the 
others very little. The operations to be described here le-eiri 
are typical, however. throug 

As the clay comes from the pit or storage bins in cars nd sh 
or belt conveyers, it is usually delivered to a machine f foon 
called the granulator, consisting essentially of a sem intas 
cylindrical tank within which revolves a steel siuait ol i 
equipped with knives which are pitched so that they not 
only break up large chunks of clay and mix and granwat 
the material, but also function as a screw conveyer, “> 
charging the clay at the end of the machine ready lor te 
next step. (If the clay contains large stones, it is some 
times put through conical rolls which tend to crush sma" 
chunks of clay and throw out the stones.) In any case 
clay is now ready to be ground if necessary. Tus may * 
done in any one of several types of grinders. In 
plants the ‘‘dry”’ or the ‘‘wet’’ pan is used. 1m tis ope™® 
tion, grinding wheels called “‘mullers,”” weighing 10“ ° 
five tons each, revolve, crushing and mixing the mater 
In plants where high-grade ware is made, the clay ™ 
be screened (if necessary) on fine vibrating screet. ” 
such plants, also, the clay is sometimes heat-trea’e®® 
passing it through a rotary furnace at about 200 3 








luct ‘ter the clay has gone through all the preliminary 
- paration, it is ready for tempering, the ob- 
h is to bring the clays into a homogeneous 
ready to be molded into units of proper 
1y is sometimes tempered by running it 
;, but more generally this 
shed by the use of pug 
mill consists essentially 
er within which revolve 
shafts with blades rigidly 
ich thoroughly mix the 
Water is added if needed 
the desired plasticity. 


MING AND MOLDING 


ning the clay into the desired 
pes, the stiff-mud and soft- 
| processes employ different means. 
. stiff-mud process of forming and 
the clay is delivered to an 
machine which forces the plastic 
ut through a molding die in a 
us stream called a “column.” 
molds the mass into the de- 
ipes for brick, hollow tile, or 
rms, and as the column is ex- 
passes through a machine 
uts it into the desired lengths. 
ize of the die and in cutting 
eth allowance is made for the 
we that will result from drying 
After the units are cut to length they pass 
belt for inspection. The perfect units are 
hand and sent to the dryer, while the imper- 
ure returned to the pug mill for retempering. 
machine dies have to be carefully made to suit 
types of clay. All dies must be lubricated by 
or steam, as few clay columns will run through 
ut having their corners pulled back or being 
lamaged. Lubrication also helps cut down on 
sumption. Special dies are made to form the 
{ structural clay tile and similar shapes. 
ided either toward the side or the end, pro 
cut’ and “end-eut’”’ bricks, respectively. 
tile, drain tile, and similar shapes are 


ng is a very recent and important development 
ff-mud process. It is accomplished by use of a 

ng chamber attached to the auger machine, 

igh which the clay passes. The clay is broken up 
r is it enters this chamber, where a vacuum 

9 in. is maintained. Some of the chief ad- 

tages of de-airing are greater strength in the green 
| | body, increased workability and plastic- 


f Ae hamt r - 
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CHART SHOWING TYPICAL OPERATIONS IN A MODERN PLANT 
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ity, and better utilization of inferior clays. In spite of 
these and other advantages, however, there are a few 
clays which do not respond favorably to the de-airing 
process and in such cases it cannot be used. 

In the soft-mud process, all clay ware is today molded 





Tue StirF-Mup Process or CLay Propucts MANUFACTURE 
The Machine at the Left, Comprising Pug Mill, De-Airing Chamber, Auger, 
and Die, Is Extruding a Column of Clay Onto the Table. 


A Cutting Machine Appears at the Right 


by machinery, except for some special products. In 
large modern plants, brick are molded under pressure 
in a soft-mud brick machine which tempers the clay 
in its pugging chamber, sands the molds, presses the clay 
into from 4 to 9 molds at a time, strikes off the excess 
clay, bumps the molds uniformly, and dumps the brick 
onto a pallet with each revolution. The pallets of brick 
are carried away to the dryer as fast as made. The 
operation of the machine is entirely automatic, and the 
only hand labor used is that required to feed pallets and 
sand into the machine. This machine is illustrated in 
one of the photographs. There are two classes of soft- 
mud brick—sand-struck and water-struck. In manu- 
facturing the first kind, the inside of each mold is coated 
with a thin layer of sand to prevent the clay from stick- 
ing. In the second method, also sometimes called slop- 
molding, the molds are dipped in water to prevent stick 
ing. Sand-molding is the most common method, but 
some very fine grades of brick are water-struck, par- 
ticularly in the New England states. 

The dry-press method permits the use of more or less 
non-plastic and relatively dry clays in the manufacture 
of high-grade ware. The best results are obtained when 

the material contains from 7 to 10 

) per cent moisture. The clay is usually 

prepared by disintegrator, granulator, 

grinder, and pug mill, and then put into 

| molds and subjected to pressures of 

} from 550 to 1,500 Ib per sq in. Dry- 

press brick machines are operated au- 

tomatically or semi-automatically, and 

© Les) Pechinn turn out from 20,000 to 30,000 brick 

per day. After the units have been 

molded, the ware is dried and burned 

in the same manner as in the stiff- 
mud and soft-mud processes. 

As wet clay units come from the 
molding or extruding and cutting ma- 
chines, they contain from about 7 to 30 
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Room oF A Stirr-Mup CLay Propucts PLANT 


MACHINERY 
Showing, from Right to Left, Storage Bin, Feeder, Granulator, 
Pug Mill, Auger Machine, and Automatic Cutting Machine 


per cent moisture, depending on whether the dry-press, 
stiff-mud, or soft-mud method has been used. Most of 
this moisture is removed in dryers by evaporation before 
the burning process begins. Moisture occurs in clay 
three forms: Free water which fills the pore 
spaces; water which clings to the pore walls after the 
free water is removed; and hygroscopic, colloidal, and 
chemically combined water. The removal of most of 
the moisture in the first two forms is accomplished in the 
drying process, and the remainder is removed during the 
first stages of burning 


Ware in 


DRYING AND BURNING OPERATIONS 


Drying is a process requiring scientific supervision. 
In recent years mechanical driers have come into almost 
universal use, which permit of automatic control of tem 
perature, humidity, air velocity, and other factors 
which differ with the type of clay and ware produced. 
\s the free water of the clay body is removed, the 
clay particles tend to coalesce, causing shrinkage. But 
this process must not be carried on too rapidly or the sur 
face will dry and harden before the interior, and cracking 
will occur. The average time necessary for drying struc- 
turai clay products is about three days, and the tempera 
ture required is from 100 to 300 F. 

Chere are many different types of artificial driers, but 
in each the primary object is to remove the moisture 
from the ware in the shortest possible time, and at the 
lowest cost consistent with the problem at hand. The 
heat may be supplied directly or may be waste heat re- 
covered from the kilns. In all cases the heat and humid- 
ity of air in the drier tunnels must be regulated so as to 
avoid spoiling the ware 

In the humidity system of drying, which is sometimes 





Vou7, N 
used, the wet ware is placed in a closed roon Hich! 
humidified warm air is admitted to the room ang #, 
ware is heated up until the vapor pressures ./ air ». 
clay are about equal. When this point has been reaches 
the relative humidity of the air surrounding the q,, 


body is decreased by raising the air temperatyr; Ths 
sets up a difference in vapor préssure which dra. 
moisture from the ware, and the action continues yp 
practically all the free moisture has been removed 

Burning is one of the most specialized procesces 
clay-products manufacture, and requires an average tim, 
of from 60 to 100 hours. It is done in one of several] kin. 
of kilns, which may utilize wood, coal, natura! or art; 
ficial gas, or oil. Sometimes electricity is used for byrnip, 
light special ware. ' 

The different stages of burning may be referred + 
water smoking, dehydration, oxidation, vitrificatio, 
flashing, and cooling. The ware is stacked in kilns 
such a way that the hot gases can flow freely around 
through the entire mass, and the temperature of e 
piece can be raised gradually and uniformly. Wa; 
smoking then begins and lasts for from 10 to 12 hours 
more. During this period all free water left in the ware i: 
driven off, under temperatures of from 250 to 350 | 
As the kiln may contain several hundred tons of war 
having from 1 to 2 per cent moisture content, there ma 
be several tons of water to be driven off. This gives sop 
indication of the amount of thermal energy required {or 
water-smoking. 

After water-smoking has been completed, th 
temperature is gradually raised to dehydration temper 
tures, which start at about 800 F and rise to from | 
to 1,400 F when dehydration is complete. During t 
period the chemically combined water is drive: 
breaking down the clay molecules. Oxidation als 
gins during the dehydration period, taking place at ten “te 
peratures ranging from about 500 F to 1,200 or 1,400! Asien 
During this period all combustible matter is consun 
sulfur from pyrites and carbon dioxide is expelled 
any ferrous iron is oxidized to the ferric conditio1 
dation requires an even temperature for a time and pl 
of air introduced. This stage of the burning process must 
be carried out slowly and carefully, since the cla 
has low mechanical strength, but after its complet 
burning can proceed more rapidly. 

Vitrification is the contracting and filling-up of the | 
spaces of the clay. Structural clay products are usua 
burned to the incipient stage (at temperatures « 








Automatic Sort-Mup BricK MACHINE AND PALL! 
This Machine Will Produce up to 100,000 Brick ™ Fight 
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Ligh! ’ 00 F, approximately), when the clay has been 
1d th aft a point where the larger grains stick to- 
ir and iia all the pores of the mass are not closed. A 
ached aes we t is said to be completely vitrified when this 
ated omplete, the mass has been rendered im- 
This : ind maximum shrinkage has taken place. 
draws og brick, vitrified sewer pipe, and conduits are burned 
} unt .. practically complete vitrification. Flashing, done by 
fire near the end of a burn, produces cer- 
SES i iesired colors and shades of colors, varying with 
© time rent types of clay. This process requires skill and 
kinds erence With each particular clay. Cooling is not 
r art srictly a stage in burning, but is nevertheless impor- 
ining nt in finishing certain classes of clay. From 48 to 72 
ws are required for proper cooling. The rate of cool- 
to as , direct effect on the color, and too rapid cooling 
: cracking and checking in glazed surfaces. 


/ 


MANY VARIETIES OF KILNS ARE USED 


ea kiln is a furnace consisting of a chamber or series 
Vater ambers in which materials are fired or burned. Kilns 
UFS of may be round or rectangular, up-draft or down-draft, 
rare is seriodic or continuous. The chief types in general use 
ww i - firing structural clay products are scove, muffle, 
-— tinuous, periodic up-draft, periodic down-draft, and 


1 
S 


Scove kilns, which belong to the up-draft group, typify 
id but very efficient method of burning common brick. 
green brick are stacked up to form an arch. When 
fire is introduced, the hot gases travel upward around 
| between the brick. As many arches as desired can 
, 1ilt side by side. The outside is encased with brick, 
g tis sually soft-burned from a previous burn, and then 
. ed up with mud to prevent leakage. Scove kilns 
ipacities of as much as one to two million brick at 
but are not suitable for burning high-grade ware 

it requires accurate control of heating and cooling. 
he term ‘‘muffle’’ is applied to any kiln equipped with 
, muffle which prevents the flame from coming in direct 
ntact with the ware. A continuous kiln has a succes- 
f chambers connected by flues or tunnels in such a 
that the hot gases flow through from one chamber to 
ext. The continuous kiln makes use of a large 

unt of heat which is wasted in ordinary kilns. 

periodic kiln is one that is loaded, fired, allowed to 
|,andunloaded before reloading. The terms ‘‘up-draft”’ 
| “down-draft’’ are self-explanatory. The up-draft 
in is not much used for structural clay products. Peri- 
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R BURNING STRUCTURAL CLay TILE 
'ryer Car Carrying a Load Into the Kiln 








odic down-draft kilns are commonly used in burning 
structural clay tile of all types, face brick, and glazed 
ware—in fact, any product requiring close control of 
heat. The ware is stacked in such a way that the hot 





Exit ENp or A ConTINUOUS TUNNEL KILN, SHOWING A CARLOAD 
or FINISHED BURNED WARE 


gases travel up within ‘“‘bag’’ walls, built inside the kiln 
walls, to the crown of the kiln, and are then pulled down 
through the ware to flues under the floor and thence to 
the stack or the driers, if the waste heat is used for that 
purpose. 

The tunnel kiln, a very recent development, is built 
both as a straight and asa circular tunnel, through which 
the ware passes while being burned. The ware is loaded 
on special cars, which then enter the tunnel and travel 
at the correct speed through the water-smoking, de- 
hydration, oxidation, vitrifying, and cooling zones. 
The heat conditions in each zone are carefully controlled. 
Some of the most modern tunnel kilns, costing from 
$80,000 to $100,000 to install, are capable of burning 
80,000 to 100,000 brick per day. Some of the advantages 
claimed are that there is less loss of heat, and also that 
the product can be more uniformly burned. 

Several kinds of glazing are in general use, the most 
common being salt-glazing. Salt-glazing, a very old 
process, is done by introducing common salt into the 
fire box near the end of the burn when the ware is ap- 
proaching incipient vitrification. A salt glaze is a glass 
coating formed on the surface of the ware. The vapors 
from the salt are carried into the kiln, where the sodium 
comes into contact with the surfaces of the ware and com- 
bines with the silica and alumina of the clay body to form 
a coating. In order to get a uniform glaze, the flow of 
gases and salt vapor must be carefully controlled by 
dampers. 

Spray-glazing consists of spraying the glazing materials 
over the ware after drying and before burning. As the 
ware is brought from the drier, it is passed through a 
heating tunnel on a conveyor, in order to bring it up to 
a uniform temperature, which must be maintained while 
the glaze is being applied by spray guns. The ware is 
afterward taken to the kilns for setting and firing. Spray 
glazes are compounded of a variable number of mineral 
ingredients in such proportions that at a given tempera- 
ture they will fuse together in a glass-like coating. Some 
of these mineral ingredients are feldspar, flint, zinc oxide, 
lead oxide, calcium carbonate, barium carbonate, and 
borax. Coloring agents may be added, producing almost 
any color desired. 

Other types of glazing which may be mentioned are 
slip glazing and fritted glazing. Some clay products are 
burned before they are glazed and again after the glaze 
has been applied. This process melts the glazing ma 
terials and establishes a union between the glaze and the 
body. 























Geology and Civil Engineering 
In Certain Cases Cooperation Is Called for Between These Two Fields 


By Wirtr1aM Orts Horcukiss, M. Am. Soc. C.E. 
PresipDENT, RENSSELAER Potytecunic INstirute, Troy, N.Y. 


IVIL engineers are interested 
in two general classes of ma- 
terials: Processed materials 

such as steel and alloys, building 
stones, cements, timber, and as- 
phalts; and natural materials in 
place, including solid rock and un- 
consolidated materials. 

A large amount of detailed infor- 
mation is available for the processed 
materials, so that design can be 
reasonably accurate. After the de- 
sign is finished, we apply a proper 
factor of safety and go ahead. But 
the available information for natural 
materials is in comparison very 
slight, and consequently we hardly 
think of design as applicable to 
them. Here we must deal with an 
infinite mumber of variables, the 
limits of which we know but vaguely, 
so that our mathematical formulas 
are most unsatisfyingly indefinite. 

It is when the engineer deals with 
natural materials that he needs to 


know as much as possible of the field of geology. 
other hand, when the geologist is called upon to deal with 
the natural materials on the limited scale in which they 


are used in construction activities, 


knowledge too general to be highly effective. 
only by the cooperative work of men from all related 
fields of knowledge that we can hope to arrive at a 
satisfactory understanding of the problems which re- 


quire solution. 


From the civil engineer's viewpoint we can consider 


the earth’s crust to be made of 
two kinds of materials, solid rock 
and the mantle of unconsolidated 
material overlying it. Solid rock 
is of two general groups: (1) igne- 
ous and metamorphic rocks, and 
(2) the sedimentary rocks. In 
general, igneous and metamorphic 
rocks are very strong, crystalline 
in character, and able to bear any 
required weight, unless there are 
faults or unless they are too much 
broken up. 

Sedimentary rocks, on the other 
hand, vary more widely in strength 
and character. This is not sur- 
prising when we consider that they 
are the recemented, residual prod- 
ucts of the decay of the crystalline 
rocks, or of older sedimentary 
rocks. The complete decay of a 
crystalline rock results in the al- 
teration of most of the minerals 
except quartz. The largest part 
becomes clay minerals and the 
next largest is quartz. A minor 


om 
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S modern structures continue to 

increase in over-all dimensions, 
particularly in height, foundation prob- 
lems are attaining increased importance. 
Unfortunately, little is known about the 
strength, elasticity, or compressibility 
of rocks which contain clay seams or dis- 
integrated parts, as test samples re- 
moved from the site indicate only the 
probable behavior of the strongest ele- 
ments. Moreover, the three-way stresses 
of the material in its natural state can- 
not be duplicated in the laboratory. Dr. 
Hotchkiss points out the need for a 
method of making tests on such rocks 
and on unconsolidated materials without 
removing the samples. Other instances 
where the fields of the geologist and the 
civil engineer overlap are given, together 
with some basic data on the physical 
properties of rocks. The accompanying 
article is abstracted from Dr. Hotchkiss’ 
paper delivered on March 17, 1937, be- 
fore the Society’s Metropolitan Section. 


On the 


he often finds his 


So it is 


percentage, including most of «, 


alkalies and lime, is carried away 
in solution. ; 
The fine materials are carried ; 
the streams and eventually to th. 
sea, where they are worked over jy 
the waves and assorted in accor 
ance with their size, shape, and 
weight. Deposits of pure silica 
sand, pure clay, or pure lime mate. 
rial are rare and relatively smal) 


INFINITE VARIETY OF ROCKs 


To the great bulk of our sei. 
ments we give names in accordance 
with the predominant material i: 
the mixture. Thus, when we speak 
of sandstone we may have in mind 
a deposit that contains 99 per cent 
quartz sand or one that contains 
less than 40 per cent. When we 
speak of shale we may think of q 
material that has only 20 per cent 
of clay minerals or of one that has 
90 per cent. A limestone similarly 


may vary widely in its content of carbonate mineral 
In addition to this infinite variety of composition 
materials possess varying degrees of consolidation 
clean quartz sandstone may vary in character from a 
thoroughly cemented rock able to bear any weight we 
may desire to put upon it, to a rock having not much 
greater strength than loose sand, and so weakly cemented 
that it can be excavated with a pick and shovel. F 


nally, the proportion of organic matter deposited with 


‘ 


e 





. 
“ . ~ 
- 


D. T Smith 
EROSION IN HORIZONTAL SEDIMENTARY ROCK 
760 





clays and silts may vary from nothing to a suflicient 


amount to make a mineable coal 
seam, for example. 

Thus far I have been speaking 
only of what we ordinarily class as 
“solid rocks” (Cambrian, or Paleo- 
zoic, or Tertiary), as they ar 
found deep buried and fresi 
When exposed at the surface, these 
rocks undergo the disintegration 0! 
weathering. This is a very sl" 
process, yet crystalline rocks | 
the Piedmont belt from Marylan¢ 
to Georgia have been found to 
disintegrated and decomposed ! 
depths of as much as a hundrec 
feet. Limestones also have 
dissolved so that they are porous 
or cavernous to depths of mat) 
scores or even hundreds ol ie 
This has often taken place oe 
where limestone beds are wel! 
scured by mantle rock and sot 
by shales or sandstones 0! insolub} 
nature, and in such cases the lime 
stone has frequently caused trews 
by providing large channels for Wt 


rad 
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- water stored in reservoirs. In glaciated 
~ the solid rocks have had their mantle of weathered 
ved by the action of the glaciers, and are seen, 
«ith rare exceptions, only in their unweathered state. 


ORIGIN OF UNCONSOLIDATED ROCKS 


ne second broad class of rocks are the unconsolidated 
terials that overlie the solid rocks—the mantle rocks 
“jyding the residual weathered rock in regions south 
e glaciated areas), tilled soils, sands, gravels, clays, 
and rganic matter that make up the surface of most of 

wr inhé ibited areas. 

Differing more widely among themselves than the 
_ iid rocks, these unconsolidated rocks occur in thick- 
nesses up to 500 or 600 ft, but they are rarely more than 
900 ft, and usually not much more than 100 ft thick. 

nce in the northern part of the United States they are 
- atl glacial in origin, it is worth while to consider ‘fora 
; ment the work of the great ice sheets and how they 
hes sited their burden. 

The front of a glacier is practically always melting, and 
the load of miscellaneous debris it carries is dumped at 
that margin. Where streams flow from the ice they pick 
up part of the material, assort it into gravel, sand, and 
y Ay and deposit it. These deposits change rapidly as 
they are built up. For example, a thick bed of gravel 
may pinch out within a few feet horizontally and give 
way toa fine clay ora sand. Where glacial streams dis- 
charge into a lake, the fine material may be uniformly 
stributed over large areas. 

During the advance of the ice sheet, these deposits 
were overridden and compacted and the water squeezed 
ut by the great pressure of the ice (of the order of 150 
tons per sq ft). Thus originated much of our glacial 
hardpan As the ice sheet advanced farther, the thick 
ness of the ice over these deposits increased, and the 
eroding power finally became so great that part or all of 
the previously deposited materials were picked up and 
arried on, eventually to be dropped again at a new ice 
front. When the front of the ice sheet melted back for 
the last time, the material it dropped was not overridden, 

t was left as it was deposited, either as a jumble of 

lders, sand, gravel and clay, or as more or less well- 
assorted material. This type of deposit overlies the 
hardpan remnants of the earlier compacted deposits 
made during the advance of the ice sheet. 

glacial deposits of various kinds together con- 

stitute the mantle rocks that engineers are concerned 

with in the northern part of the United States. They 

vary even more widely in character than the sedimentary 

rocks, from hardpans almost as safe as solid rock, to 
narls that are almost as unstable as water. 

In Illinois, Iowa, Minnesota, and Wisconsin, these 
latest deposits of the ice sheet are covered in many 

laces, to depths varying from a few inches to a hundred 
leet or more, by fine-grained, wind-blown material 
prool positive that the ‘‘Dust Bowl” and its activities date 
ape . ast 29,000 years. And, I may add incidentally, 
this ancient process seems quite likely to continue long 

after the present population has itself turned to dust. 

Th i¢ physical properties of the rocks discussed are in 
reality the physical properties of the individual grains 
and openings of which they are composed. The mineral 
particles are not perfectiy welded together even in the 
hard stand most recent igneous rocks, and their orienta- 
nm Is almost always heterogeneous. The amount of 

‘cS In rocks may vary from a fraction of one per cent, 
he most dense rocks, to 70 per cent or more in the 
dense. These voids occur in a great variety of 

lor cxample, they may be roughly equidimen- 
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sional like those in sandstone, or they may be thin and 
tabular in form as in a slate or schist. However, the 
shape of the voids sometimes has a greater influence on 
the strength of the rock than their size, since a rock with 
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a small percentage of voids, like a slate, may be weak, 
while a rock with a large percentage of voids, like a sand- 
stone, may be strong. 

The engineer is interested in the properties of rigidity, 
elasticity, crushing strength, shear strength, compressi- 
bility, and temperature coefficient. In unconsolidated 
rocks, he is also interested in the effect of pore-space fill- 
ing, whether water or air, on these properties. We have 
satisfactory tests for these properties in the case of solid 
rock to be used in construction materials. But with 
regard to both solid and unconsolidated rocks to be used 
as supporting material, we have much to learn before we 
can draw satisfactory conclusions from preliminary tests. 

In addition to the pore spaces previously mentioned, 
there are other openings at the surfaces of all solid rocks 
The regular open fractures which the geologist calls 
joints, and which to the quarryman and miner are often 
known as breaks or fissures, occur with quite uniform 
spacing and inclination in any limited area. Bedding 
planes are often more or less open because changes in the 
sizes or kinds of sediment make them planes of weakness. 
Faults along which movement has taken place are not 
uncommon. If these openings are large enough, clay or 
other fine material may be carried in suspension by rain 
water and deposited in them, and if conditions are favor- 
able they may be almost completely filled by solid crys- 
talline material deposited from solution. 

In unconsolidated rocks with a high percentage of 
water-filled pore space, such as clays, the pressure of any 
overlying load tends to squeeze out the water. This 
process is slower the finer the size of the water-filled 
spaces, and the farther the water must go to escape. In 
fact, some very fine clays have maintained a high water 
content for many millions of years while submitted to 
deep burial and consequent high pressure. 


MOVEMENT AND FLOW OF ROCKS 


Another important factor in the physical condition of 
rocks is the movement to which they may have been sub 
jected. These movements are of all degrees of magni- 
tude, from great to minute, and there is evidence to 
prove that even the strongest rocks have flowed like so 
much clay under the pressure and other physical condi- 
tions at great depths, and that such slow viscous flows 
have amounted to movements of many miles, both hori- 
zontal and vertical. 

These great flows indicate that there are limits to the 
elasticity of even the hardest rocks. However, the 
movements that concern the engineer more directly are 
the much smaller ones due to faulting and the even more 
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minute ones due to change in loading, 
either natural or artificial, such as 
those shown diagrammatically in 
Fig. 1. Such changes in loading may 
be the result of a body tide which has 
been observed in the earth and which 
has been shown by measurements to 
be of the order of 6in. perday. Again, 
the effect of each 10-ft tide on the 
coast is equivalent to adding and re- 
moving a pressure of 625 lb per sq ft. 

Even the usual changes in baro- 
metric pressure are equivalent in 
their effect to the load of a foot of 
water, and such changes add or sub- 
tract a load greater than the heaviest 
rainfall. With an increase in baro- 
metric pressure, the amount of air in 
the openings in rocks is increased. 
The earth inhales at such times, and 
when the pressure decreases the earth 
exhales. There are also movements pr. smi 





Now if there is this difficulty with 
the relatively easy sampling meth, 
of core-drilling in solid rock, what ca» 
be expected from tests of samples oj 
unconsolidated materials? The gj. 
turbance caused by the too! used ; 
secure the sample always alters tj, 
sample in some degree before it js ~ 
moved from its setting. 

Moreover, if this setting is belog 
the water level, the unconsolidate; 
material contains a certain percep. 
tage of voids filled, under the pres. 
sure there existing, with water which 
may have in solution either air »; 
other gases, or both. When the 
sample is removed to the surface 
both temperature and pressure are 
changed, with consequent liberation 
of gas, or increase in internal pressure 
if none is liberated. The best tests 
thus give only an approximation 


of inches, both vertically and hori- Fau._t BreccrA FoRMED BY OVERTHRUST which requires interpretation. 
zontally, due to changes in the water photographed on the Campus of Rensselaer This is not to say that such sam- 


content of clays. Surface bench 
marks may move 6 in. or more in 
any direction, carried by the expanding or contracting 
soil in which they are set. 

Other movements of rock with which the engineer is 
concerned are vibrations from whatever cause. These 
may be from earthquakes or from blasting, and some 
damage to buildings is said to be due to the harmonic 
vibrations set up by traffic. In view of all these different 
kinds of flowage and movement, the geologist is com- 
pelled to look upon the earth as a ‘‘moving, weaving, 
breathing, progressing thing.” 


DIFFICULTIES IN STUDYING FOUNDATION CONDITIONS 


I believe it is clear from the foregoing why it is unsafe 
to assume that materials or conditions extend beyond 
the area that has actually been investigated. I now 
want to discuss some of the difficulties that confront us 
in studying the foundation conditions for such heavy 
structures as dams, bridge piers, and heavy buildings. 
In looking through the three large volumes of papers and 
discussions presented at the International Conference on 
Soil Mechanics and Foundation Engineering, held at 
Harvard University in 1936, I was impressed strongly 
with the fact that nearly all the tests made were on sam- 
ples removed from their original situations and condi- 
tions to new and different ones. It was many times 
brought out forcibly that there is no measure of the 
alterations that take place during this removal, although 
much ingenuity has been displayed in the effort to get 
undisturbed samples. 

A core drilled from solid rock is a good sample of the 
solid material, but when a weak layer such as a clay 
seam or a disintegrated part of the rock is penetrated, 
the sample is not at all representative. One is forced to 
question the value of tests that reflect only the probable 
behaviors of the strongest part of the total aggregate 
about which information is needed. Furthermore, the 
conditions of the tests can only approximate the condi- 
tions of the material in its natural state. The material 
as it is to be used will be subjected to three-dimensional 
stresses from its natural surroundings as well as to 
stresses from the new load that is to be superimposed, 
yet we have no satisfactory method of producing these 
three-dimensional stresses during the test because we do 
not know what they are. 
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pling methods and tests as we now 
have are useless. On the contrary 
they have shown results that have often been satisfac. 
torily checked by later experience. My criticism is dj 
rected at their lack of perfection rather with the purpox 
of emphasizing the need for knowing more than thes 
tests now tell. 

We have confined most of our efforts, up to the present 
to taking samples from the site to the laboratory. !t 
might be very profitable to direct the thoughts of some of 
the men carrying on this research to consideration of 
tests to be applied without removing the test sample 
It is from the united efforts of physicists and engineers 
that the greatest advance in devising such a method is 
to be expected. Perhaps I should add that the geologist 
might occupy a modest place as an adviser. Few 
physicists are interested at present in problems of this 
nature, and their interest should be aroused. 

Perhaps the first interest might be supplied by the ge 
physicists, who have already done much preliminary 
work on the problem by developing methods for locating 
economically valuable deposits of minerals from the sur 
face. They have also done some work in relation t 
foundation materials, and their attention should 
directed to these other important problems that confront 
the engineer. 

The ultimate objective of the engineer in his stud) 
foundation materials was most excellently stated | 
Charles Terzaghi, M. Am. Soc. C.E., in his presidential 
address before the International Conference on So! 
Mechanics and Foundation Engineering, previous!) 
mentioned. In referring to the work of the Societys 
Committee to Codify Present Practice on the Bear: 
Value of Soils for Foundations, organized in 1913, & 
said: 

“The outstanding achievement of this commutte 
with Mr. R. A. Cummings as chairman, consisted 1" 
realization of the importance of expressing the properus 
of soils by numerical values.”’ 

We have made much progress towards this object 
in the last few years, but I firmly believe that still greate 
progress lies before us. Although the variations 0! ™ 
terials, including also their sizes and states of aggt*s* 
tion, are infinite in number, I believe it will be poss?" 
by scientific methods to secure the accurate informal 
needed by the engineer at a reasonable cost. 

















Social Horizons of the Engineer 
Engineering Aspects of Some Current Economic Problems 
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\ND, labor, and capital are the 
ree most important factors 
the production and distribu- 

» of wealth, where wealth is re- 

rded realistically as made up of 

al goods and services. The land 

- the origin of our wealth; labor is 

‘he human effort used in producing 

| distributing it; and capital em- 
es those devices which permit 

‘bor to be more effective, such as 

equipment of factories, rail- 

ids, and stores. 

\s we survey these three wealth 
tors in order, we find, first, some 
rowing deficiencies in the land. 
ugh the original resources on 

ir continent were unparalleled in 
‘tory and supported the greatest 
pansion ever known, they are de- 


edly waning. The accompany- 


» chart, Fig. 1, drawn from data in Rich Land, Poor 
nd, by Stuart Chase, and from production figures in 
World Almanac, shows in black the estimated pro- 
portions remaining of some of our original reserves, and 
indicates at the bottom the amounts used annually. 
rhere is evidently still an abundant supply of coal, 
particularly bituminous coal, and a moderate supply of 


But copper, lead, zinc, oil, and 
urces; at 1935 rates of use our 193 


nly 13 more years, timber 40 years, and lead 12 


us—and the rates of use are in some 


\lthough our resources are thus decreasing, there is 
For instance, illegal 

t-oil’ production is going on in east Texas, where the 
il is tapped near the surface and forced out by discharg 
g natural gas so as to leave much of the oil irretriev- 


waste in their production. 


lost underground. Also, in the 
ning of coal and metals, private 
rators have been inclined to aban- 
mines only partially developed, 
permanent loss to the nation, 
mine once abandoned is 
uigerous to reopen. Likewise, there 
been waste in cutting over timber 


ause a 


ids with only small regard to refores- 
[he surface activities of timber- 

tng and plowing have also upset 

natural balance that held in check 


; 


ods, soil erosion, and dust storms. 

ccompanying Fig. 2, from the 
wok Litle Waters, published by the 

Conservation Service, Resettle- 

\dministration, 1935, indicates 
‘tonly one part of rainfall in four 
i forest land, carrying its 
mplement of eroded top soil. Mean- 
ue lea g, as well as soil depletion 
rough intensive agriculture, has 





NGINEERING achievements have 

so clearly influenced the course of 
events in the twentieth century, says Mr. 
Engel, that the engineer should occupy a 
prominent position in modern society. 
The necessity for preventing a recurrence 
of recent disastrous floods and a belief 
that technical progress has tended to un- 
balance society have further served to 
focus attention on the engineer and his 
activities. A brief survey from the 
engineer's viewpoint of the three most im- 
portant factors in the production and 
distribution of wealth—land, labor, and 
capital—is therefore believed to be timely. 
The accompanying paper 1s abstracted 
from Mr. Engel’s address delivered on 
May 19, 1937, before the Philadelphia 
Section, on the occasion of the meeting 
conducted each year by Juniors. 


timber are critical 


6 oil supply would chinery displaces. 


cases accelerating! 


from 1919 to 1929. 


IRON COPPER LEAD ZINC 
7 Billion 44 Millon 30 Million 26 Million 
Tons Tons Tons Tons 


ness was entering a period of enlarged activity. 
dustries like radio were opening up, and automobile pro- 


robbed the soil of those essential 
chemicals—nitrates, lime, potash, 
and phosphates—on which plant 
growth depends, and the plants 
themselves have suffered. It is now 
known that although vegetables 
may look the same, they may not 
be the same in chemical content. 
To replenish the soil we can obtain 
nitrates from the air, and we have 
ample rock deposits of potassium 
and lime, but our phosphates stored 
in human bones find their way into 
countless untouchable cemeteries, 
and our only other sources of phos- 
phates, Western deposits from pre- 
historic fossil bones, are very limited 
in extent. It is imperative that we 
retain on the land what soils we 
have, with the minerals that they 
still contain. 


Turning now from land to labor (the human element in 
production), we are faced at once by the fact that about 
eight million people are unemployed, living on relief and 
often in slums, many of them unfitted for work through 
long absence from industry. 
uted to the displacement of men by machines, but there 
is a contrasting theory that science makes jobs 
technical progress actually creates more jobs than ma- 


This is sometimes attrib- 
that 


This latter theory seems plausible 


enough when applied to the great expansion of the past, 
but is it true today? 

Perhaps we can learn the answer by examining perti 
nent figures on the ten-year period of business growth 


In 1919 the war had ended and busi- 
New in 


ANTHRACITE BITUMINOUS SAW 


OIL COAL COAL TIMBER 
29 Billion 22 Billion 2 230 Billion 7 Trillion 
Barrels Tons Tons Board Feet 
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STATUS OF CERTAIN RESOURCES OF THE UNITED STATES AS OF 1936 


The Starred Data Are froin The World Almanac; Other Data from 
Rich Land, Poor Land, by Stuart Chase 
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duction was being stimulated by new highway systems. 
Certainly in this period industry should have kept em- 
ployment at least abreast of our 16 per cent increase in 
population if technological developments make jobs. 
The accompanying curves (Fig. 3) on this ten-year 
boom period, drawn from data in Recent Social Trends 
(prepared by a committee appointed by President Hoover 
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INFLUENCE OF VEGETATION AND WATER 
LOSSES IN THI 
From Little Waters, Published by the Soil Conservation Service, 


Resettlement Administration, 1935 


and published early in 1933), show that while employ- 
ment in United States manufactures in that decade in- 
creased from an index number of 100 to 144.7, the num- 
ber of persons engaged seemed to decrease from an index 
number of 100 to 94.5. Other figures from a recent eco- 
nomic bulletin of the Chase National Bank attempting 
to disprove technological unemployment, adjusted to a 
1919 base and plotted here by x's, show employment only 
slightly below 100 over most of this boom period and 
finally rising to about 103. No figures from any source 
indicate that employment kept abreast of the 16 per 
cent increase in population, although production kept 
well in advance of population because of the increasing 
output per worker. That is the extent to which tech- 
nological unemployment existed during the last boom. 
Of course the wage-earners were paid steadily higher 
wages during this period, as indicated by the new curves 
(Fig. 4) drawn from data in Recent Social Trends (which, 
by giving the average annual real wages adjusted for 
unemployment, automatically provide an index of total 
These are given in terms of real goods that 
might be purchased. As the curve indicates, total real 
industrial wages rose from 100 to about 125. Mean- 
while, however, the production curve, here shown again 
rose from 100 to 144.7, so that the large wage-earning 
class could not share proportionately in the goods it pro- 
duced. It is fairly evident that the shaded area between 
the two curves is the amount by which others profited at 
the expense of the industrial wage earners, over and above 
what profits of this kind were already being made in 1919. 
It is the wage-earning class which does the important 
consuming for the nation. Members of this class are 
forced by circumstances to spend almost all they earn, 
and all their spending goes directly into production again. 
As the wage-earners became increasingly unable, towards 
1929, to buy the goods produced, production slackened. 
Installment buying on credit kept purchases artificially 
stimulated for a while, but also accentuated the crash that 
followed. The unsold goods piled up; the wheels of in- 
dustry slowed down; and the result was a depression. 


real wages). 
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By 1932, production had dropped 31 per cent beloy t — 
1929 level, and industrial employment had dropped ote sak 
it (see Income and Economic Progress, pamphlet by the the 
Public Affairs Committee, National Press Building “Th 
Washington, D.C., 1937). At this point, consumers m. - 
were on a wage basis were as a class less able to , Oftsume a 
than ever before. We were at the bottom of th, depres mee 
sion; we had passed through what is known as a business parity’ 
cycle. Efforts have been made by some economists ¢ slash 
relate business cycles to the weather, and even to Vari " 
tions in the proportion of the sun's surface covered by sun mn 
spots. The plain truth is that business cycles are pro- tered 
duced by exploitation, and the upswing occurs only wh, . Mi 
wage-earners are again provided with the means for pur- 
chasing. omip 

There seemed no hope of stimulation to industry by tiple 
any of the outside factors that had taken us out of past 
depressions. There was no longer an American frontier enc 
to act as a safety valve; San Francisco was as badly off funds 
as New York. There were no more tiew foreign markets its OV 
to which surplus goods could be sold; many of our pre credit 
vious foreign-market countries had become industrialized nom! 
as a result of our own loans to them and were even tak bank 
ing away some of our other foreign markets. The upturn 
came only when the government, through public works legal, 
and the dole, extended sufficient purchasing power to the 
wage-earning class so that it could once again buy the 
products of its own labor. It 1 


CAPITAL COMES FROM CONSUMPTION, NOT FROM SAVINGS 


When we come to capital, the third factor in the pro 
duction and distribution of real wealth, we encounter an ume ¢ 
other time-honored theory and some more modern facts pacity 
The theory underlying the use of capital equipment in th ber 
form of machines and factories is that they are built from 1929 
savings, and deserve a continuing reward in the form of In 
compound interest for which precedent has established tion's 
the fair rate as 6 per cent. For instance, a man saves eIVE’ 
part of the fruits of his labor to build a machine; with famili 
this machine his labor is made more fruitful and so he is 
able to build more and more machines and produce more 
and more goods. Since he saved some of the wealth pro 
duced by his labor te build the machine, which is true 
capital, the theory says that any money which has been 
saved is also capital—that it is somehow automatically 
invested in production equipment and deserves to earn 
interest compounded at 6 per cent. 

This theory about capital is not well supported by the 
facts. In the first place, actual production could not con 
tinue growing indefinitely at the rate of 6 per cent; our 
already declining resources would soon halt the process 
However, some smaller rate of interest might possibly b pendi 
valid. If we look at the production curve in the boom 
period from 1919 to 1929, with its ten-year increase from 
100 to 144.7, it would seem that an annual growth rate ol 
3.8 per cent occurred; but since the production curve 
from 1929 to 1932 dropped below 100 again, it would also 
appear that a fair rate of interest for the entire cycle 
would be somewhat less than 3.8 per cent. That part o! 
the theory which says that money saved by investment 
goes directly into production, was studied critically )) : 
the Brookings Institution, with the result shown on 
accompanying chart, Fig. 5 (from the pamphiet /ncome 
and Economic Progress, previously mentioned At the mi 
bottom of the chart are the amounts of increase in capt _ 
goods in typical years from 1919 to 1933, and at the top 
certain other annual quantities with which new capi 
goods seemed to vary quite satisfactorily. These om 
annual quantities are amounts of consumer's goods pro- 
duced. That is, new capital goods were produced as‘ 














N o, II 


lemanded, and new capital varied with spend- 
\of with saving. New plants were created out 
ey spent by the consuming public. 
icts evidently make somewhat doubtful the 
ich justifies the rewarding of money savings 
pound interest, and they also limit the fair re 
il capital in modern society to a much smaller 
than 6 per cent. Yet, along with high rents, high 
ries, and bonuses to management during the boom 
| stock dividends and bond interest were generally 
tained at rates of 6 per cent or better, often on wa- 
tered stock issued on the strength of anticipated earnings. 
\feanwhile money used in banking, where it is properly 
nly a medium of exchange, was earning not only its own 
compound interest, often at 6 per cent, but interest mul- 
tinlied many times over by the processes of credit. Over 


, iid 


“ per cent of our money in use today is not actual cur- 
ency but eredit money in check form. Since credit 
funds also bear interest, the basic real money thus earns 
s own interest and in addition the interest on all the 
edit piled on top of it. To quote Ely’s Outlines of Eco- 
" “It is estimated that a dollar of gold in our federal 
bank reserves will support considerably more than ten 
jollars of bank credit.’’ These money operations are 
legal, yet they contribute to exaggerated private profit. 


MALDISTRIBUTION OF INCOME IN 1929 


It might have been expected that as a result of these 
liscrepancies between fact and theory, some dispropor- 
tions would grow up in the distribution of income. Two 
years ago the Brookings Institution completed a four-vol- 
ume economic study, on which the book, America’s Ca- 
pacity to Consume, was based. This book disclosed a num- 
ber of interesting facts relating to actual conditions in 

9, a year of presumed prosperity. 

In 1929, as illustrated in Fig. 6, 0.1 per cent of the na- 
ion's families, having incomes of $75,000 and more, re- 
vived 10 billions of the 77 billion total income going to all 
families ; whereas 42.4 per cent of the families at the bottom 
{ the scale, having incomes of less than $1,500, received 
nly the same amount, 10 billions. This was the most 
top-heavy distribution of income in American history, 
yet according to the Brookings’ findings, the tendency to- 
wards this kind of concentration was still increasing, prob- 
bly because of the effect of impounded private wealth. 

A family income of $2,000 can hardly purchase more 
than the basic necessities of life; yet in 1929, 59.5 per cent 
i the nation’s families were below that income level. 
At that time, also, 74 per cent of the nation’s non-farm 


an adequate diet at moderate cost along with normal ex- 
penditures for home, attire, and other living. 
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UCTION AND EMPLOYMENT, UNITED STATES MANU- 
FACTURES, 1919-1929 

from Index Number Data in Recent Social Trends, 

y President Hoover’s Research Committee, 1933 
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Again, the black circles in Fig. 6 represent income spent, 
and the open circles, income saved. Above $3,000 the 
tendency was tosave more and more. Thus the higher in- 
come groups contributed proportionately less to the func 
tioning of the nation’s industrial machinery, for it is con- 
sumption that makes the wheels go round! 


EFFECTS OF INCOME CONCENTRATION 


The findings of the Brookings Institution show that 
despite a distinct lack of general welfare, the amount of 
idle productive plant in 1929 was something like 20 per 
cent, increasing to as high as 50 per cent during the ensu- 
ing depression. This unused plant capacity was clearly 
due to lack of consumption, and that in turn to maldistri- 
bution of income. 

As has been pointed out, the reason is that the very 
rich divert much of their income away from consumption 
into savings, which often take the form of stock-market 
purchases and foreign loans. Stock-market purchases on 
the grand scale which the rich find possible contribute to 
those dramatic incidents in American life called stock- 
market crashes. Foreign loans have the interesting ef- 
fect of building capital plants in previously undeveloped 
countries, thus enabling them to compete with us for 
dwindling foreign markets, at the same time stimulating 
imperialistic dreams that will probably lead to war. 

Behind these major evils of income concentration are 
subtler effects—among them the influence of maldistri- 
bution of income on the architecture and character of our 
cities. History seems to prove that an invariable effect 
of industrialization, particularly of the exploitation that 
appears to go with it, has been the creation of slums. 
Modern cities lose in attractiveness by having their fine 
buildings set against backgrounds so discordant. 

Meanwhile the human products of the slums make us 
biologically less competent to deal with the increasingly 
complex problems of living. It is imperative to provide a 
better environment and training for the poorer classes, 
who under present conditions can see no opportunity 
ahead and can have no chance in competition with the 
great concentrations of income that exist today. 

THE NEED FOR PLANNING 

As we complete this survey of social conditions, we 
should recall Tregold’s definition of engineering as ‘‘the 
art of directing the great sources of power in nature for 
the use and convenience of man.”’ Ordinarily, the en 
gineer opens up new powers and opportunities; in the 
creation of society’s ailments he has been involved only 
by the commendable achievement of increasing the out- 
put per worker. It is now his task to see that society 
benefits from such achievements. 




















150 ; ~ T , T T T r 
144.74 
} 
} + 
, 
- if 
oO OOS CO DE OO Oh 
2 
E Ea - +$po- fA + + - , —— 
> ZA +Total Real Industrial Wages 
z 100 —— 4 
q 4 Z 
© LA 
~ + ~~ | 
D | \ 4 
c 1 ¥ 4 = 4 | i | mel 
re Total Wage indices (x) Calculated 
—— ; ; - + from “Cleveland Trust Co. Business t 
Bulletin,” 8-15-34 | 
50 | 
1919 20 ‘21 22 23 24 ‘25 ‘26 ‘27 ‘28 29 


Year 
Fic. 4. PrRopucTIOoN AND ToTaAL REAL WAGES IN THE UNITED 
StaTes, 1919-1926 (Wace Curve Estmatep TO 1929) 
Wage Curve Drawn from Data in Recent Social Trends, Based on 
Real Wages in Manufacturing, Coal Mining, and Transportation 

















766 Civit ENGINEERING for November 1937 


After a survey of this kind, the first impulse of the 
engineer would be to propose that society plan its course. 
But the word “‘plan’”’ is in disrepute; it seems that be- 
cause Russia has a plan, we must not have one. Yet 
mutual planning is necessary, if for no other reason than 
that specialization makes human beings mutually de- 
pendent. Industry should plan its course, but if it will 
not do so, then the government must 

The first oppor- 


CONSUMER GOODS tunity for national 
ylanning is of 
oo i i iG a 
course in conmnec- 


ao Bema tion with land and 


water resources, the 


* 1929 ae ke or i ‘na Ys a ia ta ie base on which so- 
P ciety rests. Re- 
1931 i i imi a ima ini a a curring floods, the 
ind a na os 3s os oe ot i increasing erosion 
Each Basket Represents 10% of 1929 Total at 1929 Prices of soils, and the loss 
of forests are prob- 
CAPITAL GOODS lems which so trans- 


a» BRAAAAAS cend state bound- 


aries that only the 


we MERRERRE — rational govern. 
c c ; 

: 1929 4 4 4 A 4 4 ‘| 4 4 4 them. The States 

oo MAALAALS ihesiin Mab aah 

o 4 4 4 4 $ make possible an 


Fach Machine Represents 10% of 1929 Total at 1929 Prices integrated program 
employing dams, 
Fic. 5. FLUCTUATION IN PRODUCTION OF pnnnanaiiapenia pee 
ConsuMER AND Caprrat Goops in tHE §9SFOPS, Crop control, 
Unrrep States, 1919-1933 and reforestation to 
From the Pamphlet, Income and Economic restore nature's bal- 
Progress, by the Public Affairs Committee, @1CC- Denmark has 
National Press Building, Washington, given us a lesson in 
D.C., 1937 land planning by 
doubling its forest 
area in the last 75 years. It would seem that all land, 
with the resources it contains, ought to be regarded as 
belonging to society. In particular, resources beneath 
the surface, being irreplaceable, must be protected against 
wasteful mining and production practices. 

But since it is true that even with completely efficient 
production we shall presently have a shortage of some 
resources, two other remedies must be considered, in which 
the engineer should take the initiative. One is more 
efficient utilization, where that is possible, and the other 
is the use of substitutes, particularly for fuels. It is said 
that a gasoline substitute can be prepared to sell for 23 
cents per gal by combining alcohol with hydrocarbons 
manufactured through the hydrogenation of soft coal 
But under the present business set-up, a dangerous oil 
shortage would have to develop before the substitute 
could be marketed at that price. It seems imperative, 
therefore, that industry or the government should take 
up at once the manufacture of this substitute, bringing its 
price down by quantity production to the point where it 
would displace gasoline and conserve the oil supply. 

Finally, as to industry itself, where past exploitation 
continues to take its annual toll from society in the form 
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of unearned income on large accumulations of wealth, it 


seems morally right that society should retrieve this 
wealth by means of an annual capital tax on excessive 
fortunes. At the same time the exploitation which is 
still taking place should be stopped. The forces that led 
to the 1929 crash are at work again; prices are rising 
faster than wages, and some form of regulation is needed 
to prevent the next depression, which is not far away. 


First, we would propose that the formatic 
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A FEW REFORMS PROPOSED 


t credit 


be made entirely a function of the federal » rment 
not only because society ought to benefit by whateve, | 
profits are made in this field, but also because the Con. | 


stitution specifically states that Congress shal! have +) 
-ut 


power to coin money, and credit money is today much — 
more important than currency. The second pr 1p ~ 
would be that corporations be more uniformly ~ gulated 
to ensure that society will benefit, by low prices, froy, 
large-scale activities. In his book, Trend of Busines: 
A. B. Adams makes the excellent suggestion that c pe mm 
tions receive their charters from the federal governimen: 
instead of from the states. This would mak« possible 
the following social measures: . ») 
1. All corporations should have but one kind of fixes I 
par-value stock to replace all existing issues of bonds mad 
preferred stock, and common stock. For the laroe; purp 
corporations permissible dividends on these new stocks ciene 
should be limited to a rate less than 6 per cent, whic! tilati 
would probably be determined by the rate of interes built 
currently paid on long-term government bonds. Fo; 39th 
the smaller corporations, dividend rates might be mac thou; 
practically unlimited in order to encourage initiatiy: the s 
2. Bonuses to management should be eliminated and value 
corporation salaries should be limited to $75,000 ap eral, 
nually, the salary of the President of the United States with 
3. All corporation surpluses resulting from thes Phe 
economies should go towards lowering the prices of manu velo 
fattured goods (following the price-lowering recom to be 
mendations of the Brookings Institution), and otherwis show 
+ > 
INCOME CLASS FAMILIES INCOME IN BILLIONS Bx 
in Dollars) in Percentage of Tota! of Total Income of Al! Families : . 
27 500000 Families) 77 Billion Dollars he of 
Over 75.000 01s — 10% ~@@ee000000 vide 
10000 to 75000 223 12% S3ss88 het 
5.000 to 10000 son 10.5% 644 oF : for 7 
pe@eeeo nae 
3000 to 5000 oof nen 1 OSS SO a 
eee0 6 
reee aS units 
acn Circle Represent 
2.000 to 3000 18.9% 12.5% oe ° on Cotes ns “J 
ee Income Saved 
ee 
eo 
ee 
1500 to 2000 17.1% 8s ee 
ee 
‘he . 
ee 
ee 
10% { @ 
0 to 1500 42.4% | e 
e 
.s 


Fic. 6. DistrrpuTion oF Income To Famiiies By [Ncom 


Based on Data from America’s Capacity to Consume, by the 


into increased wages for labor. 
benefit continuously from improved technical methods 

Such controls would ensure a continuing flow of the 
fruits of production to society at large and would thus 
straighten out the business cycle. 
stimulated by larger purchases, and employment W yuld 
be automatically improved until, with the greater © 
quisition of real goods by society at large, slums 4° 
their discouraging products would disappear trom “ 


CLASSES In 1929 


Brookings Institution, 1954 


American scene. 


Thus society would 


Industry would be 





























ENGINEERS’ NOTEBOOK 


m everyday experience engineers gather a store of knowledge on which they depend for growth as in- 
als and as a profession. This department, designed to contain ingenious suggestions and practical 
rom engineers both young and old, should prove helpful in the solution of many troublesome problems. 
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Use of Reinforced Brickwork in Lincoln Tunnel Buildings 


By C. W. Dunnam, M. Ao. Soc. C.E. 


ASSISTANT ENGINEER, Port or New York Autuority, New York, N.Y. 


ses, there are many cases in which it may be 
chief part of the supporting structure. It is my 
} show how its use resulted in simplicity, effi- 
and economy in certain portions of the three ven- 
ion buildings of the Lincoln Tunnel, which is being 
wilt by the Port of New York Authority between West 
th Street, New York, N.Y., and Weehawken, N.J. Al- 
ough these structures are ‘‘special’’ in many respects, 
the solutions of some of the design problems should be of 
alue to those engaged in other types of work. In gen- 
1. the buildings are fireproof, steel-framed structures 
th brick walls, concrete floors, and gunite air ducts. 
The idea of utilizing reinforcement in the brickwork de- 
loped in the design of the 15-ft parapets for the first one 
e built (the New York River Ventilation Building, 
wn in the right background of Fig. 1). 
Because of setbacks in the exterior brick walls, the col- 
ns, if extended above the roof line, would have had to 
fiset on to the roof beams and braced to them to pro- 
lateral stiffness. Beams would also be needed to tie 
tops of these columns together and to brace the walls, 
t seemed unwise to leave such tall parapets free 
On the whole, it appeared that any such fram- 
support the parapets would cut them into separate 
[t was therefore decided to utilize the strength 


1UGH reinforced brickwork is not suitable for all 


made 


St 





ATION BUILDINGS AT THE New YorK END OF THE 
LINCOLN TUNNEL 





of the 12-in. brick walls themselves, with the addition of 
enough rods to reinforce them properly. 

Construction of the parapets was simple. They were 
made in panels, with pilasters at convenient points (Fig. 
2). The panels were reinforced horizontally by two '/,- 
in. round galvanized rods in every fourth course, and the 
pilasters were reinforced as vertical cantilever beams with 
four */,-in. round rods, spliced to dowels anchored into 
the concrete roof slab. In this manner the entire para- 
pet structure was knitted together thoroughly and tied 
into the rest of the building. ; 








Fic. 2. PARAPETS OF THE TUNNEL VENTILATION BUILDINGS 


Left, Junction of Panel with Pilaster; Right, Partially 
Completed Parapet 


The '/4-in. diameter of the horizontal rods was deter 
mined by the requirement that they must be thoroughly 
embedded in the mortar in the */s-in. joints. Placing 
them in pairs in every fourth course, instead of singly in 
alternate courses, simplified the bricklaying. The rods 
were galvanized to make sure that future weathering 
would not stain the light buff face bricks. 

The next application of reinforced brickwork was in 
the walls of the airtight exhaust-fan rooms of this same 
building. Some of these walls have a height of about 24 
ft and a clear width of 20 ft. They are subjected to a 
considerable bending moment by the combined load of 
the outside wind pressure and the severe suction of the 
fan. Intermediate steel spandrel beams with concrete 
encasement had been designed to support them both hori 
zontally and vertically. However, these beams were ec- 
centrically loaded, because they had to clear offsets and 
slots in the outside faces of the walls. They were not 
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braced laterally. Further, they seemed to be objection- 
able from the standpoint of the appearance of the inside 
of the fan room. Hence they were eliminated, and two 
'/,-in. round galvanized rods were added in every fourth 
horizontal joint of the brickwork. These rods were ex- 
tended to the 
building columns, 
which were de- 
signed to with- 
stand the bending 
moment due to 
lateral forces. 
The walls thus 
became _ simply- 
supported, ver- 
tical, reinforced- 
brick slabs, the 
weight of which 
was supported by 
the main spandrel 
beams at the floor 
lines. 

The second ven- 
tilation building 
to be designed was 
the one on the 
New Jersey side of 
the river. A new 
situation devel- 
oped here in con- 
nection with the 
‘“Evasé stacks,’ or exhaust ducts. These stacks were 
wedge-shaped. Their smaller ends, about 8 ft square, 
were connected to the exhausters at the ceilings of the 
fan rooms. From that point they flared uniformly (in 
one plane) to dimensions of about 8 ft by 21 ft at the 
top of the building. They were composed of reinforced- 
gunite walls 2'/; in. thick. 

Above the sixth floor these ducts were in contact with 
parts of the north wall of the building. These portions of 
the wall had a height of 34 ft and a panel length of 22 ft 3 
in. "When the structural design was already well ad- 
vanced, it was decided for architectural reasons to make 
vertical cuts, or slots, 8 in. deep in the outside faces of all 
walls at this level. These cuts figuratively pinched off 
the spandrel beams because the latter could not be moved 
without encroaching upon the ducts. 

It was inadvisable to change the general plans. There- 
fore, heavy beams were placed under these walls at the 
sixth floor to carry their entire weight. One galvanized 
'/,-in. round rod was placed in every fourth course (Fig. 
3) to tie the walls together, and to connect them to the 
corridor columns and the side walls. The rods and the 
adjoining reinforced-gunite construction of the stacks, 
stiffened the walls sufficiently to do away with the span- 
drel beams. 

The New York Land Ventilation Building (Fig. 1, fore- 
ground) utilized reinforced brickwork to an even greater 
extent than the other two. The roof is located a short 
distance above the top of the louvre in the front face. 
The taller portion of the structure encloses the elevator 
machinery room, the space for the water tank, and eight 
Evasé stacks. This portion of the structure is about 19 
ft wide and 102 ft long and rises to a height of 30 ft above 
the roof. From its ends, brick parapets 16 to 18 ft tall 
extend around the rest of the building. 

The 3-in. gunite walls of the Evasé stacks were too tall 
and flimsy to carry their own weight if they merely rested 
upon the roof. However, if a structural steel frame had 
been used for support, its columns would have had to be 





Fic. 3. Detar or WALL CONSTRUCTION, 
SHOWING TYPICAL SLOT 






























offset at the roof line. Also, a set of beams wit} coner 
encasement would have been needed at the centers o 
tops of allducts. Furthermore, because of the desired * 
quence of construction operations, it was necessary ra 
plan the procedure so that the gunite work could be cary; F 
on after the rest of the structure was completed ; 
Since 12-in. brick walls surrounded the stacks ; 
seemed feasible to use them as the duct supports 
Therefore, all the steelwork of the building was sto ‘ed 
at the roof level. The main walls were placed a 
sides of the ducts. Brick cross-walls 8 in. thick on 
built next to the other two sides of each Evasé stack then 
forming a cellular structure with ten vertical compart. 
ments. The weight of the entire construction was ca; 
ried by the roof beams. All these walls were reinf; reed 
horizontally with two '/,-in.-diameter galvanized ro; 
every fourth course. All corners and intersections were 
tied with bent rods. The number of rods used was arhj. 
trarily chosen because their function was that of knitting 
the structure together rather than of resisting bending " 
The details of the work (Fig. 4) were readily adapted 
to the desired sequence of construction. Steel beams 
were placed under each wall at the roof level, and encased 
in concrete, leaving keys and dowels for the attachment 
of certain duct construction below the roof. The brick 
work was next completed. Finally, the gunite of the 
parallel sides of the stacks was shot directly on to the 
bricks, being bonded to them by '/,-in. rods and the key 
ing effect of raked joints in the brickwork. The sloping 
end walls of the ducts were tied into these side walls with 
mesh and dowels. The weight of the gunite was ther 
fore transferred directly into the brick cross-walls. 
The saving due to the use of reinforced brickwork for 
these structures, in place of the steel-and-concrete fram 
ing originally planned, is estimated to be over $5,000, o: 
a total estimated cost for the portions involved of about 
$50,000. The use of reinforcement caused no special la 
bor difficulties. At first, the bricklayers were rather slow 
in realizing that 
the rods had to be 
in definite loca- 
tions, lapped at ~ 





. ie 
splices, and \ . 
bonded atcorners. . |} >+- 

Y lA7 Rh 
However, they a|ij ji 


soon learned how 
to arrange the 
steel and to con- + 
duct the work { i 
with no appreci- 


able delay. On 
the other hand, - 











N\ Gunite 


Aa 2 
some additional § i he 5 * 
work wasinvolved 3}}-+-4/2 { rt 
in the erection of 3 < \ 
supports for scaf- 5} }-:4)3 +4 
“ $ “ ae) 2 
folding. t 4s 


In conclusion, 
certain general 
precautions in re- 
gard to building 
reinforced _ brick- 
work should be 
pointed out. The 
horizontal rods 
should be small in 
diameter, so as to _['] 
avoid the neces- (a) 
sity for wide mor- Fic. 4. Evasé Stack Consrrvct! 
tar joints; they (a) Cross-Wall, (b) Exterior Wal 
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jd bc laid on the bricks prior to the placing of the proper bonding of the horizontal rods at any junction be- 

an insure that they will be thoroughly embedded; tween walls that are built at different times. Vertical 
they should be arranged so that no two rods cross rods, as in pilasters, should be placed back of the face 

» other in the same joint (if crossing of reinforcement course, so that the corners of the backing bricks can be 
ry, the rods that cross should be placed in alter- knocked off to provide an adequate space for mortar 
es). The work should be planned so as to have around the rods without affecting sizes of vertical joints. 
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‘on Analysis of Stress in Pedestals 

thus By Frank SCHAFFEL, Jun. Am. Soc. C.E. 

Dart DraFTsMAN, AMERICAN Bripce Company, PirrsspuraGu, Pa. 

Car 

ced rhe following article is presented as an example of the section is a fair approximation to actual conditions, and 
2 -b done in the Student Chapters. Written by Mr. Schaf- the results of the analyses can be applied to actual ped- 
a +) while he was an undergraduate, the paper of which thisis  estals. 

_ » abstract was awarded first place in a contest among the Briefly, the photoelastic method is as follows: A 


+ Student Cha pters of the Metropolitan Area last spring, model similar in form to an actual pedestal is cut from 
| later won similar ranking at the regional conference of | some material which normally allows light to pass through 


<ydent Chapters in northern New York, held at Rensselaer it unaltered in any manner (isotropic material). It is 
“se olytechnic Institute. then put in the polariscope and loaded in a manner simi- 


lar to actual loading, and its image is projected on a 
N designing shallow spread footings, a considerable screen. As load is applied the following changes occur: 
saving may be effected by using a pedestal to spread 1. Alternate black and white bands (isochromatics) 
column load over a larger area of the footing. appear. At every point of one of these bands the differ- 
Pedestals are designed on the assumption that the stress ence between the principal stresses is the same. There- 
evenly distributed over any cross-section, and that the fore these are lines of equal shear [Fig. 1(c) ]. 
id is transferred to the footing uniformly. The object 2. Upon rotation of the two polarizing prisms, a set of 
i this article is to give results of experimental tests which black lines (isoclinics) appear in succession. At every 
w when and why these assumptions are correct or in- point of one of these lines the direction of the principal 
rrect, and to bring out other features which may _ stresses is the same [Fig. 1(d), left]. 
fect the design. 3. From the isoclinics, lines of stress flow (stress trajec- 
he tests were made on two-dimensional models with tories) are drawn. At every point of one of these lines 
toelastic apparatus. Although pedestals and footings the stress flows in the direction of the line at that point 
e really three-dimensional, a test on a two-dimensional  [Fig. 1(), right]. 
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1. PHOTORLASTIC ANALY- 


SIS OF PEDESTALS 
(a) Typical Isochromatics; (b) 
Typical Isoclinics and Stress 
Trajectories; (c), (d), (e), Ver- 
tical and Horizontal! Stresses, in 
Lb per Sq In., in Pedestals of 
Various Types (Tension on Left, 
Compression on Right) 
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With these data the values of the principal stresses are 
computed at several points along each trajectory. These 
stresses may then be resolved into horizontal and vertical 
direct stresses and shear stresses. 

Originally six models of various shapes were tested, but 
only three are discussed here, as they cover all the fea- 
tures found in the whole set. 

In Fig. l(c) is shown the sectional elevation of a rec- 
tangular pedestal of breadth slightly greater than its 
height. To picture more clearly the stress conditions 
throughout the model, contour lines of stress have been 
drawn. On the right side of the vertical axis are plotted 
lines of equal vertical stress (compression) and on the left 
side are shown lines of equal horizontal stress (tension). 

These contours tell the whole story. The stress is 
highly concentrated directly beneath the column, while 
a large portion in the upper corner of the pedestal is com- 
pletely devoid of vertical stress. At the base of the ped- 
estal the stress is not evenly distributed. Evidently this 
pedestal is not tall enough to develop a uniform distribu- 
tion of the load at the bottom, and on no horizontal cross- 
section within the pedestal is there an even stress distri- 
bution. 

In Fig. 1(d) is shown a model with sharply sloping sides 
and a base which is wide with respect to its height. Be- 
cause the sides are sloped, no portion of the pedestal is 
unstressed, but there is a high concentration of stress be- 
neath the column. This condition results from the short- 
ness of the pedestal with respect to its base width. To 
the right of this figure is a curve of shear along the line 
AB, which shows that the shear is concentrated near the 
top of the pedestal. Shear curves for other models are 
similar. Therefore designs for the depth of pedestals 
based on a uniform punching shear are considerably in 
error. 

It is to be noted that the horizontal tensile stress is 
highly concentrated in the vicinity of the lower corner. 
It appears, then, that tensile stresses are high near acute 
corners, and are negligible near square corners—like those 
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hot = 1.25¢ to 1 See 
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in Fig. l(c). One 
might then expect 
acute corners to 
chip off, and ex- 
perience has proved = = Pons 
this to be the case. | 
Hence, why not cut 
off the corners? 

Fig. l(e) shows 
sucha model. This 
model is also taller 
with respect to its 
base width than the 
others. Because 
of this the stress 
distribution at the 
base is almost uni- 
form. At the cut- 
off corner the hor- 2 —— 
izontal stress is al- Pe ~b=S8 to 4s - 
most eliminated. 

From these in- F1G.2. SvuGcestrep Pepesrat Desioy 
vestigations certain 
general conclusions may be drawn. The uniformit, 
of stress distribution to the bases depends upon the 
height of the pedestal. Acute corners produce high 
tensile stresses. Vertical shear is high near the point 
of load application. If the top width of the pedestal 
is much larger than the column base, then large parts 
of the pedestal will be unstressed and of no use. Finally. 
there is always a high concentration of vertical stress 4)- 
rectly under the column. 

A suggested pedestal design which takes into account 
these observations is shown in Fig. 2. In order to utilize 
the allowable unit stress of the concrete at the base of the 
pedestal, a system of reinforcement must be put in at the 
top to take the high stress concentration directly beneath 
the column. This design also takes care of the shear 
which is concentrated at the top of the pedestal. 
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Forecasting Rainfall by Mean Seasonal Distribution 


By Henry WENDEROTH 
Topocrapuic Brancu, U. S. Geotocicat Survey, SACRAMENTO, CALIF. 


Like the preceding article, Mr. Wenderoth’s study of 
rainfall prediction illustrates the work done in the Student 
Chapters. It was one of the prize papers submitted to the 
Portland Section last spring by members of the Student 
Chapter at Oregon State College. The abstract presented 
here represents only a small part of the original paper. 


LTHOUGH a large amount of work has been done on 
seasonal rainfall forecasting by numerous different 
methods, much remains to be accomplished before satis- 
factory results can be had in all cases. The method de- 
scribed here, which involves comparing the rainfall to 
date with the normal percentage of mean annual rainfall 
for the same date, was investigated for some 13 Oregon 
stations by A. F. Johnson in his studies for a graduate 
thesis at Oregon State College in 1933. His results were 
so gratifying that it seemed desirable to expand the 
method and apply it to California stations. 

As California is one of the largest states in the Union, 
the selection of a limited number of stations that repre- 
sent all types of rainfall was fraught with many difficul- 
ties. The U. S. Weather Bureau has divided the state 


into four climatological sections, and it was desirable to 
have all these sections represented. However, from 
Mr. Johnson's study it is evident that in very arid regions 
the percentage of mean 
rainfall is so variable as 
to make the method un- 
reliable for forecasting 
until February or March 
of the current ‘water 
year,’’ and that even then 
the percentage errors will 4» 
be much larger than for 
stations where there is 
more abundant and less 
variable rainfall. Hence 
it was decided to take 
only two stations from 
the more arid central 
and southern California 
sections; the remainder 




















were from the northern Fic. 1. Catrrornia: CLImaToLoc® 
DIEI 


part of the state. CAL SECTIONS, AND STATIONS ST 





0. 1 { N o. I! 


us factors were involved in this selection. The 

f records was an important factor; it was 

‘hat all the major stations directly under the 

jureau and inspected by it were sufficiently 

. able bases for computations. The length and 

of records were also considered, and all stations 

,an a 20-year record were eliminated. Finally, 

remaining list, 13 stations were selected for 
Fig. 1). 


> 


COLLECTING AND COMPUTING DATA 


fall data for each of the stations for the rain- 

ear (July 1-June 30) were tabulated by monthly 

ition. The percentage that each month was of 

tal accumulated rainfall for each year was next 

ited. Then the mean rainfall for each month for 

‘he entire period of record was obtained and the mean 
umulated per cent calculated. 

lhe probable deviation, e, for each month for the 

ious stations was computed from e = 0.6754c,. The 


GN efficient of variation, ¢,, is \ nA! _ i), in which NV 


; total frequency, or number of years of record; ¢, value 
h -anv month: and ¢, mean value for that month. 
From these data a chart like Fig. 2 was prepared for 
) station. The maximum and minimum values of 
tal cumulated per cent of annual rainfall were selected 
rts from the precipitation data and plotted as an envelope 
mean curve. The probable deviations are 
At both ends there is considerable skew in 


ly ut the 

1i- ylso shown. 
e latter curves, due to the dryness of the summer 
ison and lack of rainfall in the early spring, which re- 
a small difference in the value of the means for 
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he successive months. Since forecasts for the year cannot 
he e made on the first month or two of record, and since 
th recasts made during the last month or two of the rain- 


ar fall year are of no practical value, this skew at the ends 
srelatively unimportant. Through about seven months 
the year, the distribution about the mean is practically 
mal, 
me of the striking characteristics of the curves for 
California is their regularity; the values of the means and 
probable deviation approach a straight-line relation from 
the last of November to February or March. This fact 
uld also prove of advantage in making the forecasts. 


USE OF CURVES 


(he mean values of total rainfall for the year vary 
ma little over 9 in. at Fresno to almost 75 in. at 
Crescent City. In the northern California stations, the 
ean accumulative per cents are all quite regular even 
ugh the quantity does vary enormously. In central 
nd southern California, forecasting by this method is 
more or less uncertain owing to the occurrence of drought 
periods and of occasional heavy storms or cloudbursts, 
vhich represent a large percentage of the season’s pre- 

ipitation 
\s an illustration of the method of making a trial fore- 
st, the following example is taken: Place, Crescent 
ity, Calif., January 31, 1927; total rainfall since be- 
sinning of water year, 63.00 in. It is required to predict 
t | rainfall for the water year. From the mean 
iual percentage-of-rainfall curve, the mean value of 
mulated percentage at the end of January is 
e oS per cent. Hence the predicted value is 
N) oS’, or 108.2 in. The actual rainfall was 
--) in., which made a percentage error of 5.5 per cent. 
tart in at the end of December, forecasts were 
| the stations, for ten different years selected 


wn 
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at random. The 100 - - 
average percent- 
age of error in the ¢01—I | A if 







case of Crescent 
City was well un- 
der 15 per cent, 
and other coastal 


Probable ome fe A 
; ‘ ve ; 


Mean 





stations south to 70 
San Francisco 
compared favor- eo 
ably with this. 


The remainder of 
the stations in 
northern Cali- 
fornia gave re- 
sults that  indi- 
cated, with only 
one or two excep- 
tions, whether the 
rainfall season to 
be expected would 


40 


Accumulative Percentage of Annual Rainfall 
rs 
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be average, dry, 10 

or wet, and in a 

majority of cases 0 

gave results with- Se ee a Se 


Months of Water Year 


in 15 per cent. 

Forecasts made 
at the end of Janu- 
ary showavery de- 
cided increase in accuracy throughout the state. In no case 
were there misleading forecasts, and in the northern sec- 
tion of the state the percentage of error in the actual 
amount of rainfall predicted was approximately 10 per 
cent. As before, the errors in the stations in the southern 
section of the state were slightly higher, but sufficiently 
accurate in most cases. 

Forecasts were also made at the ends of February and 
March with results still closer to the actual rainfall, as 
would be expected. Of course, by this time, a large 
proportion of the total rainfall has already occurred and 
the forecast loses a good part of its value. 

The use of these curves, especially in forecasting the 
current season's supply as an aid to the operation of 
existing water supplies, is definitely indicated by the pre- 
ceding trial forecasts. The occurrence of pronounced 
wet and dry seasons in California makes the use of this 
method of even more value. The predictions are close 
enough to be of practical value. 


Fic. 2. ACCUMULATIVE PERCENTAGE OF 
ANNUAL RAINFALL, BY MONTHS, FOR 
CRESCENT City, CALIP. 





Short-Cuts in Preliminary 
Highway Surveys 


By Wa vace W. SANDERS, Assoc. M. Am. Soc. C.E.- 


District ENGINEER, STATE DEPARTMENT OF HiGHways, 
LoulIsvIL_e, Ky. 


CHART that I have found useful in making pre- 

liminary highway location surveys is shown in 
Fig. 1. It reduces field computations considerably and 
saves the use of a field book. 

The curves originating in the lower left corner are 
used in finding tangent offsets and middle ordinates. 
Those originating in the upper left corner are used only 
in finding lengths of long chords. Arc lengths in feet 
from P.C. or P.T. are to be read at the bottom of the 
chart when finding tangent offsets, and at the top when 
finding middle ordinates and long chords. 
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For example: (1) To find the tangent offset for a 4-deg 
curve at a point 200 ft from the P.C. along the arc, proj- 
ect a line upward from the 200-ft mark at the bottom 
of the chart until it intersects the curve for 4 deg, and 
read the answer (13.9 ft) at the left. (2) To find the 
middle ordinate of the same arc, project downward to the 
4-deg curve from the 200-ft mark at the top, and read 
the answer (3.6 ft) at the left. (3) To find the long chord 
for a 400-ft arc of a 30-deg curve, project a line downward 
from the 400-ft mark at the top until it intersects the 
30-deg curve for long chords, and read the answer 
(330 {t) at the right. 

For convenience, the following note may be attached 
to the chart: “The distance from the P.C. or P.T. 
along the sub-tangent to the point of tangent offset 
equals one-half the long chord of twice the arc. Also, 
the normal offset, from a sub-chord produced to a point 
at a distance from the curve equal to the length of the 
sub-chord, is equal to twice the tangent offset from a line 
which is tangent to the curve at the same point that the 
sub-chord intersects the curve.” 

Another helpful short-cut is the following approximate 
formula for finding externals for a l-deg curve without 
use of trigonometric functions: 

Square the central angle (in degrees) and multiply by 
0.22 if the central angle is 35 deg or less. Increase the 
multiplier by 0.01 for each 10 deg up to and including 
75 deg, after which the multiplier is increased 0.01 for 
each 5 deg. Thus, the multiplier for a central angle of 
54 deg is 0.24, and for one of 87 deg, 0.29. 

For example, find the external to a 1-deg curve for a 
central angle of 53° 30°. The square of 53.5 is 2,862.25. 
The multiplier for a central angle between 46 deg and 55 
deg is 0.22 + (2 X 0.01) or 0.24. Hence the external is 
686.9 ft 

For a rough approximation of the external to a 1-deg 
curve, square the central angle and divide by four. The 
result is expressed in feet. 
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Our Readers Say— 


In Comment on Papers, Society Affairs, and Related Professional Interests 








Fees for Engineering Services 


Dear Str: The information published in the “‘Society Affairs” 
department of the September issue of Crvit ENGINEERING re- 
garding ‘‘Fees for Engineering Services—An Examination of Prac- 
tices among Government Agencies,”’ would be amusing if it were 
not so tragic. Why dignify a civil engineer of broad training and 
of recognized skill in a special branch of engineering by the title 
of ‘‘Consulting Engineer” or‘‘Consultant”’ if the federal government 
values his services at the ridiculous per diem rates of $25 to $75. 

There is little consolation for consulting engineers in the fact 
that ‘“‘on rare occasions the Bureau of Internal Revenue has paid 
as much as $100."". Rather than accept “‘as little as $10 per day” 
from the National Resources Committee, a dignified consulting 
engineer should donate his services to that Bureau. The Corps 
of Engineers of the United States Army should be commended for 
its efforts to improve the situation regarding the engagement of 
outside engineers by federal bureaus. 

However, the officers of the Corps of Engineers should be advised 
that $75 per day as a per diem rate is not a suitable or desirable 
maximum for consulting engineering services. Any consulting 
engineer who maintains a suitable office, who keeps abreast of new 
developments in his particular field by study and travel, and who 


maintains a well-paid staff of skilled assistant engineers, can tell 
Corps of Engineers that he cannot maintain himself by engineering 


engagements on a per diem basis unless the per diem rates ar 
siderably higher than $75. Such consultants will testify that 


bulk of their income must come from suitable percentage fee: 
Only when there is a fair volume of such percentage fees or equi 


lent lump sum fees can a consulting engineer maintain hin 


properly. 


I believe that our Board of Direction received this report ol ' 


American Engineering Council too placidly. 


Further vigorous presentations should be made to the official 


th 


in charge of the federal bureaus in an effort to discourage t! 
tom of extending to consulting engineers inadequate fees 

diem fees are to be paid, they should be increased im an 
However, a strong effort should be made to encourage the 
bureaus in paying for outside engineering services by 
percentage fees or lump sum fees, just as is done now | 
administered municipalities, counties, and industrial firms 


ArTuur W. Consoer, M. Am. Soc. C! 
President and General Manager 
Chicago, Ill Consoer, Townsend and Quinian 


September 24, 1937 


If per 
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Application of Maps to Highway 
Surveying Practice 


pITOR: The most important modern developments 
n the paper by J. C. Carpenter, M. Am. Soc. C.E., 
issue, are aerial photography and the use of geodetic 
ed to rectangular coordinates. 
control is meant the U.S. Coast and Geodetic Survey 
n survey, or an extension of it into unsurveyed areas. 
one basic control that should be used for coordinating 
irvevs by all agencies. 
ge ir-photograph” is not a map, but a perspective. A map 
from the photograph by introducing ‘‘ground control,”’ 
‘wing correct orientation and a mathematical scale. 
of these two should secure the detail of the aerial 
sraph, the accuracy of the geodetic control, and the ease of 
:tation of plane surveying, instead of spherical. 
ly, in the not distant future, it will be required either by 
sul law, or custom, that the highway right-of-way map 
Sled with the county deed records. If we can picture such 
t-of-way map possessing all the features just mentioned, 
coordinates of selected points given, and these being per- 
atly monumented, we can realize its greatest value and the 
ny uses it would have. 
mention one such use—land boundary surveys in areas 
, nearby could be easily tied in and thereby obtain 
ame accuracy and control. 
present highway surveys are fairly accurate within them- 
they are usually done piecemeal by projects, or at most by 
and are not tied together. By use of the geodetic control, 
projects would be shown in correct relative position by their 
ordinates, even if they were widely separated. The coordinates 
wn on the right-of-way map could be carried through and 
vn on the project plans. 
ably aerial photographs are of greatest value to highway 
in the reconnaissance, or preliminary, stage. This allows 
un intelligent study of the surrounding terrain. 
two modern developments referred to, the one of greater 
tance to highway surveying is the use of the geodetic control, 
to rectangular coordinates. In Texas the latitude and 
ngitude of the triangulation stations of the Coast and Geodetic 
reduced to rectangular coordinates by the Lambert 


pa 


Conformal Projection, thus allowing traverse computations by 


urveying methods. 
gineers are notoriously slow to adopt new methods and new 
nts, but these two are so valuable and so easy to use 
ey should become general practice soon. 


T. W. BatLey, M. Am. Soc. C.E. 
Division Engineer, State Highway 
Commission 
and 
Mason Jonnson, Assoc. M. Am. Soc. C.E. 
Resident Engineer, State Highway Com- 
mission 
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Computing Settlement Stresses in a 
Multiple Frame 


ITOR: Since the moments due to settlement and 
ment of the Corona Yard continuous bent computed 
of the Interborough Rapid Transit Company 
iably from those computed from the formulas given 
ill, M. Am. Soc. C.E., in his article on wire model 
\ugust issue, it may be of interest to point out what 
law in the application of his method in this particular 
igh the method itself is no doubt accurate, as he 
ving at consistent results with both model and 
nalysis 


Cross moment-distribution method first, and 
with the slope-deflection method, obtaining very 
also. Since both sets of results are supported 
lent check method, it may be conceded that all 
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solutions are correct, but evidently two different problems were 
solved. The initial data taken in the field, as shown in Fig. 1, 
consisted of the relative elevations of the bottoms of girders A and 
B, and the offsets to plumb lines suspended from the tops of columns 
C,, Cy, and C;. Column bases are assumed to remain vertical 

Note that these 
measurements give 
the distortion of the 
frame and not merely 
the relative move- 
ments of the column 
bases, which, of 
course are easily cal- 
culated to be: a = 
—1/, in. and 6 = 
+7*/, in., for base 
Ci; andc = +1 in. Fic. 1. 
and d = +6'/, in., 
for base Cy, using 
Mr. Buil’s notation with base C; as a datum. Now, if these 
relative base data only are used, the problem that Mr. Bull solved 
is the result. It amounts to assuming the upper part of the 
frame to be in the special case of equilibrium due to nine moments 
and reactions acting on the three bases. However, if the additional 
information is used that the upper part need not necessarily be in 
this particular position, but is in whatever general position the 
measured data show it to be, the solution of the Interborough 
Rapid Transit Company engineers is the result. In other words, 
the general solution requires the determination of ten quantities 
instead of nine, and is indeterminate to the seventh degree. 

The Cross method lends itself admirably to a quick solution 
whenever the relative positions of the ends of all members of a 
frame are known by measurement, as in this case. Table I shows 
part of the data necessary for such a solution. The carry-over 
factor is +1/,, and E = 29,000,000. Five distributions give re 
sults agreeing fairly well, and ten distributions give results almost 
exactly like those resulting from the standard slope-deflection 
method. Table II shows the results of both methods for the three- 
base moments and, for comparison, the results obtained by sub 
stituting the relative base displacements in Mr. Bull’s formulas 
His sign notation is used—that is, base moments producing tension 
in top of girder ‘‘A”’ are considered positive. 





AcTUAL MEASURED DATA ON 
SETTLEMENT OF BENT 


TaBLe I. DATA FOR MOMENT DISTRIBUTION METHOD 
STIFFNESS RELATIVE Fixep Enp 
FACTOR Enp Der. MoMENTS 
MEMBER k= J/l D M = 6DEk/Ii 
1 7.03 6.75 16,190 
B 5.80 1.00 2,800 
Cc; 1.64 0.500 649 
Ce 1.20 0.625 593 
Cy 1.12 0.375 300 
TABLE II. COMPARISON OF MOMENTS AT COLUMN BASES 


Mope. witH 
Continvous CONNECTIONS ASSUMED Knee Braces 


ee ————EE————e 


By Use 


By Use 
By of Mr. Bull's of Mr. Bull's 
Moment By Slope Mode! Model 


Column Distrib. Deflection Formulas Formulas 
Cy + 550 + 553 —558 —1,113 
Cs —- 33 - 33 —702 - 323 
Ce +-1,156 +1,164 —370 1,281 


When the reactions are calculated from our moments, it is 
found that a horizontal external force of about 20,000 Ib must have 
been acting in line with girders A and B to force them to the right of 
Mr. Bull’s special case and to give the final distorted structure 
shown in Fig. 1. 


ALFRED AFRICANO, Jun. Am. Soc. C.E 
Assistant Engineer, Interborough 
Rapid Transit Company 


New York, N.Y. 
October 8, 1937 
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Credit for Seismological Work 


Dear SIR Some pertinent comments seem in order on the 
article by Jacob J. Creskoff, which was published in the September 
1937 issue of Crvi. ENGINEERING under the title, “Buildings Have 
Pulses.’ 

l The design and construction of the shaking machine, illus- 
trated in Fig. 2, and the measurements of buildings made with this 
machine were made in connection with the California Seismological 
Program of the U. S. Coast and Geodetic Survey—R. S. Patton, 
M. Am. Soc. C.E. Director; N. H. Heck, M. Am. Soc. C.E., 
Chief of the Division of Terrestrial Magnetism; and Franklin P. 
Ulrich, Assoc. M. Am. Soc. C.E., Chief of the Seismological Field 
purvey 


2. The actual design was made by Lydik S. Jacobsen, Pro- 
fessor of Mechanical Engineering in charge of vibration research 
at Leland Stanford, Jr. University, assisted by John A. Blume, 


Jun. Am. Soc. C.E. 


3. This shaking machine, instead of being ‘‘a common form of 
shaking machine,” is the only one of its kind in the United States 
and probably in the world. 


t. “The Synchronism Curves for a Rigid Reinforced Concrete 
Warehouse,”’ shown in Fig. 3, were made under the personal direc- 
tion of Messrs. Ulrich, Jacobsen, and Blume on the Palo Alto 
Transfer and Storage Company Building, Palo Alto, Calif. This 
figure is essentially a reproduction of Fig. 10 of Mr. Blume’s re- 
port of the work in the October 1935 Bulletin of the Seismological 
Society of America 

5. Many measurements of the periods, both natural and forced 
periods of buildings, elevated water towers, dams, and other struc- 
tures, have been made under the California Seismological Program 
of the U. S. Coast and Geodetic Survey and have been reported in 
detail to the Seismological Society of America and published in its 
Bulletins. A total of eight such articles may be found in the Janu- 
ary and October 1935 and the July 1936 Bulletins. Reference 
may also be made to “‘Earthquake Investigations in California, 
1934-1935," Special Publication No. 201 of the U. S. Coast and 
Geodetic Survey. 

Substantially all the measurements and observations forming 
the basis of Mr. Creskoff’s discussion were made as part of the 
work of the Survey. This program has had from its inception the 
active participation and support of the California Sections of 
the American Society of Civil Engineers, the California Chapters of 
the American Institute of Architects, prominent faculty members 
of Leland Stanford, Jr. University, the University of California, and 
the California Institute of Technology. Therefore, it seems in- 
appropriate that this material should be reported in a publication 
of the American Society of Civil Engineers by one who had but 
little part in the work; and without mention of what should have 
been generous credit to those whose work supplied the information 
he so freely uses. 

Henry D. Dewe tt, M. Am. Soc. C.E. 
Consulting Civil Engineer 
San Francisco, Calif. 
September 23, 1937 


Dear Str: In replying to Mr. Henry D. Dewell’s letter con- 
cerning credit for seismological work in connection with my arti- 
cle, “Buildings Have Pulses,’’ published in the September 1937 
issue of Crvm. ENGINEERING, I find that he is reasonably accurate 
in his statements with the following exceptions: 

The term ‘‘a common form of shaking machine,” although hardly 
a happy description of the Jacobsen-Blume device, is substantially 
correct. Vibrating machines of this type had been manufactured 
by Lésenhausenwerk, A. G., Germany, and have been in extensive 
use for a number of years. At least two of the latter devices are 
owned by the U.S. Navy. The Jacobsen-Blume shaking machine, 
undoubtedly an independent development with special features 
of its own, is of the same general type. 

In so far as credits are concerned, it is pertinent to point out 
that in the past, authorization to use a number of the results of the 
California Seismological Project of the U. S. Coast and Geodetic 
Survey (officially reported in its Special Publication No. 201), was 
requested by the writer and granted by the Survey. The cuts 





shown in Figs. 2, 3, and 4 (the only ones involved by »:, = 
were furnished by the Survey. Since these illustration... 
from a project of the Survey, conducted by the Survey, «4 Sn nm 
by the Survey, credit to the Survey seemed wholly prope, '. 
acknowledgment duly appears under Figs. 2, 3, and 4 Buildi: 
Have Pulses.” . —= 
In published material of more technical nature, wher: he ,, 
might wish to consult the sources, I have referred specitically ; 
work of Jacobsen, Blume, and others—as well as to the &. 
Plainly, adequate credit has been given. i 
Turning now to the last paragraph of Mr. Dewell’s lete, 
gestion is made that the writer was not entitled to discuss ¢}y Z 


sults of the California Seismological Program because he had ; , 
little part in the work,”’ the analysis of which Mr. Dewell seemingly - , 

seeks to establish as the subject matter of “Buildings Have Pulses ; = 
That the paper deals with the program is obviously contrary , , nes: 
fact, although illustrations are used which developed from the pr ae 


gram. But even if the California Program were the subject of » 
paper, the writer believes that he would be entitled to commer 
If Mr. Dewell will refer to the preface of Special Publication \ — 
20], he will note that the writer acted in an advisory capacity o pei 
the California Seismological Program. This fact is probably om: 
ted inadveriently in the eight unofficial publications to which \. ry 
Dewell refers. | 
Furthermore, it is fair to mention that experimental results « 
as are given in Figs. 3 and 4 furnish confirmation of principle: 
structural behavior under dynamic loading, which had been <j The 
cussed independently by the writer from analytical consideratio, a 
published in his book, Dynamics of Earthquake Resistant Structyy sy 
prior to the California Seismological Program, and in papers o/ Pnglat 
record. away | 
With these facts in mind, I believe that a re-reading of the paper fth 
“Buildings Have Pulses,” will disclose no intention, on the par days c 
the writer, to claim credit where it is not due—or to withhold orasiy 
where it is due. The 
Jacos J. Creskorr ae 
Consulting Engineer tant 
Philadelphia, Pa. intar 
October 11, 1937 Engin 


ty 





‘“‘Force-Account”’ Different from 
“Day-Labor’”’ System the fi 


Dear Sir: May I have space in Crvm ENGINesRING for « 
appeal to that small percentage of civil engineers who fail to dil 
ferentiate between day-labor and force-account methods of carr memt 
ing on construction and thus perpetuate a deplorable and entire!) 
unnecessary confusion in terminology. Except in direct quotations 
from other sources, I have never noted this error in contractors ere 
magazines such as The Constructor of the Associated General Co P 
tractors of America and The Bulletin of the General Contractors and J 
Association of New York, though I have been a constant reader o! 
both these magazines for many years. 

Force-account is not ‘“‘a development of the day-labor systen 
but is distinctly a part of the lump-sum contract system. Thats, \ 
the term arose on lump-sum contract work when part of the wor tee 


bd 


such as foundations, could not be designed readily in advance and ae 
therefore could not be included in the bid. These parts of © we 
work were not “extras,” but were foreseen; and it was only natura ante 

10g 


to designate them force-account work since the engineer was © m 
quired to keep account of the force of the contractor employ iH 
upon them. Thus the effect was really to apply a cost-plus met 
to parts of a lump-sum contract. 

This confusion in terminology can be eliminated very easly © vel 
all engineers will restrict the term “force-account”’ to its origi 
meaning. I am sending this communication in the hope that '™» os 
desirable purpose may be achieved as quickly as possible, sm eng 
delay only adds to the confusion. Saal 


Frep A. Barnes, M. Am. Soe. © mts 
Professor of Railroad Engineer nae 
Cornell University 
Ithaca, N.Y. 
September 21, 1937 
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rt A Fall Meeting in a Colonial Setting 


Boston Plays the Part of the Perfect Host, October 6-8, 1937 


he 1 Q under the leadership of the Northeastern Section and 
id +» the collaboration of all the other Local Sections in New 
mit od. was host to a very successful Fall Meeting of the Society 
_ Oerober 6, 7, and 8, 1937. The local committees had planned 
rary excellent technical program as well as unique social features 
. against the background of New England’s history and tradi- 
of t . Beautiful autumn foliage and ideal fall weather contributed 
amet oych to the pleasure of the attending members and guests. 
n | Che local committees On arrangements accepted responsibility 
Ity or vn unusual degree and provided a wide assortment of technical 
t ings, luncheons, conferences, rides, and inspection trips, with 
J] details minutely perfected in advance. Headquarters and 
meetings were at the Statler Hotel. 


ATTENDANCE AS AN INDEX 


he registration totaled well over a thousand. Several factors 

i ad apart in this fine showing. Foremost among them was prob- 

ctur bly the interest of the Student Chapters. All those in New 

t England seemed to be represented, and even a Chapter as far 

sway as the Virginia Military Institute hada group present. Many 

olleges excused classes to permit attendance for the first two 

ar lays of the meeting. The total number of students present was 

hen there were Canadian engineers and their ladies in generous 

Many provinces were represented, even as far dis- 

t as British Columbia, although quite naturally Quebec and 

tario predominated. A number of the national officers of the 

gineering Institute of Canada took part in the proceedings, so 

this was a joint meeting of the Institute and the Society in 
tas well as in name 


An AUSPICIOUS BEGINNING 


Departing from the usual routine, the official gathering of students 
began with a luncheon and ended with a single speaker from the 
Society membership. More than 350 persons sat down to 
lunch. Scattered among the tables were Society officers, Faculty 
Advisers, and Contact Members, and outstanding members of the 
Society. The students were made to feel at home and apparently 
enjoyed to the limit this opportunity to talk informally with older 
members of the profession. 

Immediately following the luncheon, a brilliant and inspiring 
address was given by W. T. Chevalier, M. Am. Soc. C.E., who 
enjoys a reputation for pungent and thought-provoking talks to 
students and other groups of engineers. Colonel Chevalier ad- 
vised the students to discover and develop their abilities and then 
to map their courses toward a worthy goal. Never has he had a 
more appreciative audience. It was difficult to get the students 
started from this meeting for the technical sessions scheduled 
directly afterward. 

A special feature of this luncheon deserves mentioning, that is, 
the provision whereby the students paid only a fraction of the full 
cost, or an amount approximating their normal outlay. This was 
just another example of the careful, detailed, and thoughtful plan- 
ning by the general committee. 


CANADIANS ConpuUCT AFTERNOON PROGRAM 


Important engineering enterprises in the Dominion of Canada 
held the spotlight in the afternoon. This was the session ar- 
ranged by the Engineering Institute of Canada and conducted 
under its auspices. A variety of engineering fields were repre- 
sented, including foundation work in the west—-British Columbia; 
harbor engineering in the east—Halifax, N.S.; and hydroelectric de- 
sign in still another province—Quebec. 

A plan of procedure was developed 





the outset, the quality of 

st session set the tempo for 
entire meeting. In addition to 
Society's representatives, there 
were six outstanding speakers not 


Henry Earve Riccs NOMINATED FOR 
Society PRESIDENT FoR 1938 


by which a Canadian engineer 
having responsibility for a project 
introduced the subject by a formal 
paper. Following him one or more 
from the Dominion offered discussions 


ers of the Society, and it is an 

ial and noteworthy fact that 

y one of them did the Society the 

great honor of attending in person. 

resident Desbarats of the Institute, 

nd Acting President Lupfer of the 

Society, gave a fitting-official tone to 

meeting. In addition, Governor 

Hurley of Massachusetts and Mayor 

Mansfield of Boston made the guests 

rk ‘eel that their welcome was genuine. 
ere followed President Conant of 
rvard and President Compton of 


Massachusetts Institute of Tech- 
og Finally, Professor Gropius 
: f Harvard added a technical touch 


wit 


ha lecture on the “New Archi- 


has such a notable group 

a Society meeting. Ona single 
‘ogram were the governor of New 
ngland’s most populous state and 
mayor of its largest city, the 


e oldest college in the 
president of one of 
largest technical insti- 
itstanding nature of 
was fully appreciated 








Henry Earle Riggs, of Ann Arbor, Mich., was 
selected by the Nominating Committee at its 
meeting in Boston on October 5, 1937, to be the 
official nominee for President of the Society for 
1938. His name, together with those of the 
official nominees for other Society offices, will ap- 
pear on the final ballot, to be voted on in Janu- 
ary by all Corporate Members in good standing. 

Fifty years of achievement have marked Dr. 
Riggs’ professional activities, including 18 
years as head of the department of civil engineer- 
ing at the University of Michigan in addition to 
an exceptional career in consulting work. Spe- 
cializing since 1908 in valuation and in the 
preparation of cases dealing with theories of 
valuation and depreciation, he has been retained 
by some of the leading railroads and public 
utilities in the country on valuation, taxation, 
and rate-making cases, and is the author of a 
book and of numerous papers on valuation, de- 
preciation, and allied subjects. The conspicu- 
ous service he has rendered to the Society in the 
past as Director and as Vice-President is fit- 
tingly recognized in his nomination for the 
highest office in the Society. 

A more complete biography of Dr. Riggs will 
appear in a later issue. 








Then American engineers submitted 
comments resulting from their own 
study of the paper. Finally, open 
discussion was invited from the floor. 
Judging from the interest shown by 
the audience, which remained in 
attendance right up to adjournment, 
the plan was a distinct success. 

Although these two sessions on 
Wednesday were the only ones in 
which the Canadian visitors had an 
official share, they were interested 
listeners at all the meetings that 
followed. Most of them stayed 
through the Thursday meetings and 
the Friday trips as well. 


Four SESSIONS AT A TIME 


A total of eight Technical Di- 
vision sessions was provided for Thurs- 
day, October 7—four in the morning 
and the same number in the after- 
noon. Special interest centered in 
the two parts of the program on Soil 
Mechanics and Foundations. Inpart 
this was due to the excellent subjects 
and their treatments, and in part 
also to the fact this was the inaug- 
ural of the Division's activities. It 
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was evident that a great deal of effort had On the following evening, 7 “sday, 


the 








gone into special preparation, with the result In This Issue Northeastern Section entertained the Boor, ; 
that the largest meeting room available was Allaal and other visitors with their ladi-s ate \ . 
comfortably filled throughout the day, while What Should the Technical unique function. It was a dinner held in the , 
peakers recounted recent applications of School Teach? (Editorial) p.733 | famous Faneuil Hall, better known a: 4. 
this method of analysis to levees, embank- s | ‘Cradle of Liberty.” As a further disting. 
ments, and building foundations. : A Fall Meeting in a Colonial a tion it was held in the headquarters of 
In spite of such competition the other Setting p- 44? | Ancient and Honorable Artillery esol 
Divisions attracted and held large audiences Henry Earle Riggs Nomi- | the first chartered military orga: — . dqu 
Surveying procedure in Massachusetts was nated for Society President. p.775 || the North American continent. The dip, let a 
the general subject in the Surveying and Bi iy 7 Ws itself was in keeping with the circu 
Mapping program, and the a. aspects Society Nominees for 1958. .p. 777 stances—fish chowder, New England boi led $ 
of river and harbor waters in the Sanitary Board of Direction Meeting— dinner with every vegetable imaginabje an 
Engineering Division session. ‘Both held Secretary's Abstract p. 77 Indian pudding, all supplemented by run 
| morning sessions only. rhe Engineering Bien Mienenaes Steines 9.77 punch. A lecture illustrating the hum, ro 
Economics and Finance Division spent the : the Colonial period—mostly lost on 4, 
full day, morning and afternoon, in extensive Prize Winners for 1937 p. 779 Puritans—was the entertainment {.. 
discussion center d about: public works. Helpful Hints to Student ture 
Various phases of this subject were vigor- Chestene p. 718 A number of committees took — . 
ously treated, the burden of the talks revert- , of the time and place by holding mee: 
ing persistently to such familiar topics as The Student Engineer Looks at Boston. In particular, the Techni ica 
rational planning, public opinion, and un- Mhead.. . ee Procedure Committee met on Tue Z 
justifiable construction ; Engineering Curricula Ae- afternoon with almost a full attendanc 
A single session occupied the attention of credited by Engineers’ Council. p. 789 including the chairmen of most of ty 
the Waterways group. Marine borers and , ye : Divisions. Many administrative details o/ 
pier construction in Boston Harbor were the Early Presidents of the So- Society organization were discussed 
topics considered. Rounding out the after- ciely— William P. Shinn. p. 786 helpful comments offered. 


In a meeting that includes suct 
tensive plans for outside events 








noon program was a single session of the 
City Planning Division, with two papers 
dealing with metropolitan regional developments. The four weather is an important feature. In this as in other 
A sprinkle on one afternoon was the sum total 





simultaneous meetings were held in adjoining rooms on a single Boston excelled. 
foyer. Nevertheless there was little if any visiting back and forth of the inclement weather. 
between the meetings. Perhaps this was because seats were at a It was a matter of general comment that arrangements we; J 
and it was not safe to give up a comfortable position at an perfect in every detail. There was not a single observabk 

interesting session. In all, about 500 listeners were in continuous Credit for this success could not be accurately fixed—the genera 
attendance. This gives some measure of the popularity of the chairman asserted it belonged to the subcommittee and the Loca 
programs arranged by the Divisions. The December issue of Section chairmen, while the latter insisted that the general 

Civ. ENGINEERING is being reserved for abstracts of these splendid man deserved it all. 


premium 


papers, including those given on both Wednesday and Thursday. However this argument may terminate, the rank and fik 
. fos 7 , —_ visitors are unanimous in feeling that the meeting was a cor 
CONTINUOUS ENTERTAINMENT : ; : Ww 

success and that the committee did a perfect job of careful planning 


It is hardly too broad a statement to make that some form of and detailed preparation. The Boston meeting will long | 
social gathering was planned for every available moment. Asthe § cidered a model for similar Society events. 
ladies were better able to take advantage of these events, they : a 
were especially favored. The variety of program for them included — : 
museum inspections, a motor trip to historic Lexington and Con- 





cord, and lunch at the famous Wayside Inn. Those present on Meeting of Board of Direction, 

Tuesday also enjoyed a splendid luncheon and trip to Plymouth = - Q727 

and the Cape Cod Canal. Octobe: + and v, 1937 wate 
On Friday the party divided. Some went to see the Cape Cod Secretarv S Abst . 

Canal, and a large group traveled by bus to inspect the extensive v 

works of the Metropolitan District Water Supply Commission. On Ocroper 4 and 5, 1937, the Board of Direction met a 


By far the largest number split up into morning parties visiting Hotel Statler, Boston, Mass., with Vice-President Edward | 
laboratories at Harvard and at the Massachusetts Institute of | Lupfer in the chair, George T. Seabury, Secretary, and the follow 
Technology, and taking motor trips to Lowell or along the North jing members of the Board: Messrs. Arneson, Bellinger, Burdick 
Shore. All these morning groups converged toward the New (Crawford, Davis, Dean, Dennis, Ferebee, Finch, Gowdy, Hiding 

Ocean House in Swampscott to enjoy one of New England's Hill, Legaré, Leisen, Mead, Morse, Myers, Needles, Poole, Shea 
famous treats—a shore dinner. This made a fitting conclusion to Stabler, Stanton, and Tuttle. 

the Fall Meeting, at which interest so naturally centered around 


the historic, engineering, and social features of New England. A pproval of Minutes : " 
The evening functions included a vaudeville and musical enter- Minutes of the Meeting of the Board held on July 19-20, |" 
tainment on Wednesday followed by dancing and a formal dinner were approved. i 
and dance on Thursday , 
The dinner was attended by a number of eminent guests, who Horatio Allen Scholarship 
were seated at a head table along one side of the ballroom. Officers Recommendation of the Committee on the Horat 4 


of the Society, of the Institute, of the Northeastern and neighbor- Scholarship (Columbia University) was approved, with aware ' 
Architects, of trans- Cleveland R. Horne, Jr., Jun. Am. Soc. C.E., of Vicksburg, 41 


ing Sections, of the American Institute of 
for the year 1937-1938. 


portation and similar organizations, and of local technical groups 


lent a pleasing note of engineering sociability and solidarity. se 2 . ‘ 
. . . ‘ y Division Executive Committees 
c _— — > " -c ° = . . sttees tt 
SOME INCIDENTAL PLEASURES From the suggestions of the Division nominating committees 
Mention should also be made of two events that were not on the Board chose one new member for the executive committee of 
The compiete g 


official program. The Board of Direction, convening on Monday, Division for a term of five years beginning in 1938. 
took occasion to show its appreciation of the fine preps irations for list appears on another page. 

the meeting by inviting officers of the nearby Local Sections, ; 

together with the chairmen of the various committees on arrange- 1 Ppotntments bs 

ments, to lunch. This event, necessarily brief because it had to Provision was made for filling vacancies or for new appomt™ 
be fitted in between two Board sessions, was nevertheless delightful. in various Society activities. 
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“Be Ji Further Resolved, That this resolution be published 
promptly in Crvit ENGINEERING.” 





Boars , Society and Division prizes for 1937 were selected on 
a most ymmendation. See detailed items in this issue Movie Record 
| iy , oun = . . " . 
ion The Board made provision for reproducing for Society records a 
4 Sf motion picture film of former officers, many of whom have since 
us ' pplication and full details in proper form, the Board = gieg 
ation of the Hawaii Section of the Society with 
it Honolulu. It also accepted the form of constitu- Routine Matters 
100 op | by the new West Virginia Section, whose formation A number of matters of routine and record, including those re 
inner ' it the Detroit Meeting. ‘Necessary allotments of  jated to election and transfer of members, were also discussed and 
I vel ted to both these Sections. suitable action taken. 
le le VII, ‘Local Sections,’’ Amended Adjournment 
yt «ing prescribed procedure, the Board gave final considera- The Board adjourned to meet in connection with the Annual 
, .dopted a proposed amendment to the By-Laws, Meeting of the Society at Society Headquarters on January 17, 
entitled “‘Local Sections,”’ concluding extended study. 1938 
9 he new By-Law with brief comments will be found 
us issue 
~ ’ . Ty . . "Oo 
port Society Nominees for 1938 


nittee and other reports were received, with appro- we : ; ; . : 
ETRE I PI [HE SECOND ballot to determine nominees for Society offices 


other than president for the year 1938 was canvassed on October 
15, 1937. The full report of the tellers on this ballot appears else 
where in this issue. On October 5, the Nominating Committee 
chose the candidate for the office of president, in accordance with 
Article VII, Section 4, of the Constitution. The complete list of 
nominees follows: 


tee ou Professional Activities reported in detail on 
d with the new provisions for Local Sections. On 
lation the Board adopted a method for administering 
ions, including the financing of the new plan, and 
termining Section boundaries. 


_ } lec te 7 . 7 
. er, For President: 


Honorary Members were canvassed, resulting in the Henry Earle Riggs, of Ann Arbor, Mich 
George S. Davison, Otis E. Hovey, Hunter McDonald, For Vice-Presidents: 
Worcester. In view of the death of Past-President Mc- Zone I, Malcolm Pirnie, of New York, N.Y. 
g the process of election, the Board decided on an Zone IV, E. N. Noyes, of Dallas, Tex. 


hod of awarding the honor to him posthumously ew Kileeetas 
‘oO Jirectors: 


District 3, Arthur W. Harrington, of Albany, N.Y 
District 5, James A. Anderson, of Lexington, Va 

: District 7, Louis E. Ayres, of Ann Arbor, Mich. 

é Lox al Sections were guests of the Board at its District 8, W. W. DeBerard, of Chicago, Ill 

ry afternoon, October 4, 193% District 9, Joseph E. Root, of Cincinnati, Ohio 
District 12, Ross K. Tiffany, of Olympia, Wash 
District 16, Thomas R. Agg, of Ames, Iowa 


invitation, officers of the Connecticut, Northeastern 


the Spring Meeting at Jacksonville, Fla., was fixed rr f ; : 
1938 These nominees will be voted on by the use of final ballots sent 
to every Corporate Member forty days before the Annual Meeting 
in January. One week before the Meeting the ballots will be can 


vassed, and the elected officers will be inducted into office at the 


nce to the Tennessee Valley Section, the Board con- 
gements for holding the 1939 Spring Meeting at 





enn 
: Meeting. 
the 1938 Summer Meeting, already fixed for Salt 
tah, was discussed. Approval was given for holding . 
ng sometime during July 1938, the exact date to be . - ~~ 2. 
1 lates N CW Appointees to | Jivision 
E a =) & . TQ % n > 
nes, 1938 Uxecutive Committees 


lation of the Committee on Districts and Zones was 
the effect that no change from the present boundaries 
38 


MEMBERSHIP on the executive committees of the Technical 
Divisions is progressive; each year one member retires and a new 
one is appointed for a five-year term. The machinery as stated 
in the By-Laws provides for selection by a nominating committee 
in each Division and appointment from the nominees by the Board 

was received, signed by a large number of members, of Direction. 
ng the formation of a new Hydraulics Division of the Following this routine, new members for the Division executive 
uggesting a proposed form of constitution. After committees were selected by the Board at its Boston Meeting, 
matter was referred to the Committee on Technical October 4, 1937, as follows: 


ivision Proposed 





eport 
DIVISION NOMINEE 
lapping Program ON a C. A. Farwell 
ion of the status of topographic mapping, the Construction — oy ee alla glee John W. Cowper 
tion was adopted: Engineering Economics and | 
Fimamce. ..... . . . -. B. Black 
Che Board of Direction, American Society of Civil Highway . So  « am W. Crum 
lor many years favored the extension of topo- Irrigation a . . .». T. Harding | 
ng throughout the United States, and Power... ~? , . .Harrison G. Roby 
Che Secretary of the Interior of the United States Sanitary Engineering ; . .Linn H. Enslow 
| to the Congress a commendable program to ex- Soil Mechanics and Foundations . . William P. Creager 
mapping; Structural. ..... fe 4 .Allston Dana 
It Resolved, That each Local Section be so ad- Surveying and Mapping. . . . . .William Bowi 


\). .., es <r 
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Helpful Hints to Student Chapters 


With Interesting Details of Last Year's Activities at Three Colleges 


By Hunter W. Han ty, M. Am. Soc. C.E. 
CrHarrMan, Committee on Stupent Cuaprers; Srrucrurat Enoineer, Cincinnati, Ouro 


It HAS BEEN the policy of the Committee on Student Chapters to 
leave the greatest of freedom to Student Chapters in the organiza- 
tion and conduct of their affairs, but a request for guidance comes 
so frequently from Chapters which, for one reason or another, feel 
that they are not getting out of their existence what they might or 
should, that the committee is disposed to offer for their considera- 
tion some examples of excellent details that have come to the sur- 
face in the last few years. 

One Chapter naively asked, ‘‘What is necessary to be done to 
win one of the President's letters of commendation for merit?’ 
The answer would obviously be, ‘‘Do something meritorious.” 
The limitations of geographical location, size of membership, 
distance to engineering groups and operations outside of schools, 
and many such things, all conspire to make more difficult the ac- 
complishment of something really meritorious. Possibly upon a 
suggestion as to what the other fellow is doing may hinge the 
necessary inspiration for overcoming the obstacles confronting the 
Chapter. 

In the first place, a Chapter anywhere must be organized with 
definite duties, taken seriously by capable officers, before much can 
be accomplished. A very fine setup presenting this phase of the 
picture comes from correspondence with Prof. J. J. Doland, 
Faculty Adviser at the University of Illinois. 

“We utilize this Chapter to serve as a training ground, during 
the four years the student is in college, to teach the student how to 
become a valuable member of a professional society and to develop 
executive ability in those students who display an active interest 
in the first two years. To do this we have a rather elaborate com- 
mittee system which provides a job for all who desire to work for 
the Chapter. As a result the Chapter officers (who are seniors) 
have had considerable experience in the Chapter affairs by the time 
they assume office. We thus maintain a continuity over the short 
tenure of student generations which makes for very smooth and 
effective operation. 

“Our membership fee for freshmen (associate members of the 
Chapter) is 50 cents per year, of which the Central Illinois Section 
pays one-half. All others pay one dollar with no subsidy. We 
thus attract the freshmen, make them members and put them, or 
some of them, to work. It is therefore not difficult to interest the 
sophomores at one dollar. We feel, however, that the dues charged 
are as high as the traffic will bear since the majority of our students 
are not wealthy. 

“The University of Illinois Chapter maintains an office in the 
Engineering Building. They operate on a yearly budget of about 
$200 and need most of it for printing, entertainment of speakers, 
trips to conferences, smokers, holiday greetings, and other items. 
Incidentally, this also permits of training in good manners and 
courtesy. Accumulated savings from the budget are spent for 
office furniture, stenographic help, etc. The officers advised me a 
few moments ago that the Chapter had appropriated $50 for fur- 
niture.”’ 

The content of Chapter programs must depend pretty largely on 
the availability of good speakers on appropriate subjects, on the 
proximity of engineering operations which will be both interesting 
and enlightening, and upon the thoughtfulness and resourcefulness 
of program chairmen in taking care of the situation when strictly 
local material must be used. The secretary of the Chapter at the 
University of Colorado, James Scott, has sent the following pro- 
gram of their year’s meetings (subjects marked with an asterisk 
were presented by students): 


ProcrRaM For THe Year 1936-1937 


October 7 Summer Experiences* (by five students) 
October 21 Soil Erosion 
October 28 Colorado Engineers’ Apple Fest 


November 4 Tree Rings and Rainfall 
November 18 Pittsburgh's Liberty Tunnels* 
The Quebec Bridge* 
The Bernoulli Family* 


December 2 The Madden Dam* 
Modern Tendencies in Architecture* 


The Proposed Nicaraguan Canal* 
January 6 Alloy Steels and Their Use in Structures* 

Air Conditioning and Architecture* 

New World Architecture* 


January 20 Los Angeles Water Supply* 
Buildings and Construction from Ancien 
Modern Times * 


January 27 Joint Meeting with University of Colorado Studes: 
Section, American Institute of Chemical Eng. 
neers 


February 3 Famous Monuments of the World* 
The Cape to Cairo Railroad* 
Buildings of the 1933 Chicago World's Fair* 


February 17 The Engineer and the Contractor 


March 3 Modern Highway Construction* 
The Grand Coulee Project* 
Brick Masonry* 
April 7 The Sewage Disposal Plant at Denver 
April 21 The Bay Bridge at San Francisco* 
Transmountain Diversion of Water* 
The Caddoa Dam* 
May 5 The Fort Peck Project* 


Some Bridges of New York City* 
The Goodyear Hangar at Akron, Ohio* 


to 


May 10 Inspection Trip and Joint Meeting, Colorado Sec- 
tion American Society of Civil Engineers, Den- 
ver, Colo. 

May 19 The Civil Engineer in the Canal Zone 


It should be noted that this program was prepared completely 
at the beginning of the year, and that most of the papers were 
presented by students. 

Programs like this from Colorado and organizations like the 
Illinois Chapter might be set up and would be effective toward 
some desirable end, but the objective in all of this enterprise in- 
cludes an understanding appreciation of, and an interest in, the 
American Society of Civil Engineers. It is hardly necessary to 
state that the Society is deeply interested in its Chapters. Faculty 
members charged with the supervision of Chapter activities witha 
the schools are required to be connected with the American Society 
of Civil Engineers, and can be depended upon to present the ideals 
of the Society in their contact with the students. 

Operations would fall far short of the goal, however, if the men- 
bership of the Society did not come into close contact with the 
Chapter in whatever capacity and frequency may be possible. It 
is for the establishment and maintenance of this more extensive 
intimacy that the Contact Member for a Chapter is appointed 
Naturally, his effectiveness and his interest will depend upon his 
application to the situation, his reception by the Faculty Adviser 
and the Chapter, and the extent to which the Chapter officers 
ask and get his cooperation. 

The Chapter at Kansas State Coilege presents a very excellent 
picture of such a relation between Faculty Adviser and Contact 
Member. The following extracts from a letter from Prof. M W 
Furr, Faculty Adviser, and the answer from Mr. W. E. Baldry 
Contact Member, display the type of cooperation that product: 
results. From Prof. Furr: 

“I thought that you would be interested to know something “ 
our plans for this school year. We have a good enrolment 1" or 
Chapter which, as you know, is operated on the basis of requirec 
attendance. There are 20 Seniors, 59 Juniors, and 57 Sophomers 
enrolled. We do not make the same requirements for Sophomores 
as we make for Juniors and Seniors, which means that our ~~" 
consists primarily of the upper classes in civil engimeerimé ¢ 
have already held two meetings and a good general interest ** 
shown.” 





7, No 


ws a list of Chapter officers and an announcement of 


ing. Then, 
work with all of the officers and students in an ex officio 
ae -o, I make it a point to attend all of the meetings. One 


iat is pleasing to me here at Kansas State is that 
‘aculty members of this department make it a point to 
etings—of course this impresses the students. 
y hold our meetings on the first and third Thursdays 
h at four o'clock p.m. We would be pleased to have 
it any time, and I think the program committee has 
nclude you as principal speaker on one of the programs 
W ype that you will be able to be with us on such an oc- 
o pay us @ visit at any convenient time.” 
- Baldry’s reply was, in part: 
read your letter with interest, and am much pleased with 
- Chapter activities. The pamphlet reports of Chapter ac- 
ributed to us from time to time show the splendid in- 
ir Chapter takes in Society affairs.” 
Mi Baldry continued by stating his belief that the contact mem- 
ould assist in bringing before the students outside speakers to 
cent topies of general interest outside the range of their scholas- 
work, and concluded: 
| am accepting the suggestion in your letter that the writer 
sear as principal speaker on one of your coming programs. I 
i endeavor to fulfill whatever date the program committee may 
t for me.” 
» excellent details presented in the above picture of Chapter 
wtivities come from a devotion that contributes generously of hard 
rk. clear thought, and keen interest on the part of all charged 
vith the conduct of the Chapter. The Committee on Student Chap- 
fers these as examples of what may be done to make the 
apter interesting and beneficial to the students. These are not 
lated examples of excellence, for a large number of Chapters are 
icing fine results along similar lines. The variations from these 
mples are limited only by the ingenuity and tastes of the 
‘hapters involved. 








Four New Honorary Members 


LLOWING the routine prescribed in the Constitution, the list 
{ Honorary Members was augmented by vote of the Board of 
Direction on October 4, 1937, by the addition of George S. Davison 
{ Pittsburgh, Pa.; Otis E. Hovey of New York, N.Y.; Hunter 
McDonald of Nashville, Tenn. (posthumously); and J. R. 
Vorcester, of Boston, Mass. 

\ll are well known in the profession. Mr. Davison, a Past- 


ptely 


the sident of the Society, was formerly vice-president of the Gulf 
yt | Corporation and is now president of the Davison Coke and Iron 
ulty npany. Mr. Hovey recently retired as assistant chief engineer 
thin the American Bridge Company; for many years he has been 
ety reasurer of the Society. Mr. McDonald, also a Past-President, 
Cais 


| had a long term of service as chief engineer of the Nashville, 

vhattanooga and St. Louis Railroad. He died before the results 

the election were determined. Mr. Worcester, a member of the 
ety for more than forty years, is widely known for a lifetime 

umportant consulting practice, with headquarters in Boston. 

\ more extensive record of these eminent engineers will be pre- 


1,1 


later in these pages. 





Rudolph Hering Medal Awarded 


LIKE OTHER prize awards in the Society, the Rudolph Hering 
ledal is given for successful authorship in a special field. Unlike 
thers, however, its management is under the Sanitary En- 
neering Division rather than the Board of Direction representing 
l€ Society as a whole. Accordingly, recommendation originates 
‘rom a ommuittee of the Division and thence goes to the Board for 


‘ollowing this plan, the Board on October 4, 1937, confirmed 
© award for the current year to W. W. Horner, M. Am. Soc. C.E., 
n ynt, Assoc. M. Am. Soc. C.E., for their joint paper 
ition Between Rainfall and Runoff from Small Urban 
reas paper, numbered 1926, will be found in the 1936 
— s, Vol. 101. The ceremony of award, with others 

the period, will take place at the Annual Meeting, Janu- 


I~? x 
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Director C. Arthur Poole 


MEMBERS OF THE Society were shocked by the sudden death of 
C. Arthur Poole, Director of the Society and resident engineer- 
inspector for the Federal Emergency Administration of Public 
Works, which occurred at his home in Niagara Falls, N.Y., on 
October 14, 1937. Mr. Poole was born in Rochester, N.Y., on 
June 23, 1874, and was graduated from Princeton University in 
1895 with the degree of C.E. Following his graduation, he was 
employed for several years in the office of the state engineer and 
surveyor of New York during the improvement of the old Erie 
Canal. From 1899 to 1904 he was engaged largely in railroad work, 
serving in various capacities both on location and construction. 
During this period he was with the New York Central Railroad 
for a year and a half and spent about two years in Norway, where 
he was engaged in the construction of a railroad, harbor, and docks 

In 1904 he returned to the New York State Department of Engi- 
neering, where he remained until 1909. This was during the con- 
struction of the New York State Barge Canal. He served as as- 
sistant engineer on the preliminary work and was resident engineer 
of construction for two years, having his headquarters at Water- 
ford, N.Y. From 1910 to 1911, he was engineer for the Ferguson 
Contracting Company, with offices in New York City. 

In the spring of 1911, Mr. Poole returned to Rochester and began 
a 23-year period of almost continuous service with the city. For 
six years he was in charge of the design and construction of a new 
sewage system and disposal works. In 1918 he became city engi- 
neer. In 1928 he was appointed consulting engineer to the city, 
and in 1932, city manager. In 1933 he again became city engineer. 
He retired from this position in February 1934 but continued as 
consulting engineer to the city until 1935. From then until his 
death he served as resident engineer-inspector for the Federal 
Emergency Administration of Public Works, Niagara Falls, N.Y. 

During the World War he was a captain in the Corps of Engi- 
neers, U. S. Army, being assigned to the 150th Engineers. 

In addition to Mr. Poole’s long and active affiliation with the 
Rochester Section of the Society, of which he served as president, 
he was active in the work of other professional societies. He was a 
member and former president of the American Society of Municipal 
Engineers; a member and former director of the American As- 
sociation of Engineers; a member and former president of the 
Rochester Engineering Society; and a member of the Princeton 
Engineering Association, the American Water Works Association, 
and the American Society of Military Engineers. 

Mr. Poole had been a member of the Society for many years. 
In 1907 he was elected Associate Member, and in 1921 Member. 
His term as Director from District 3 began in January 1935 and 
would have expired in January 1938. 





Prize Winners for 1937 


ACTING upon the recommendations of its Committee on Prizes, 
the Board of Direction meeting in Boston, October 4, 1937, com- 
pleted the official selection of prize winners for the current year. 
All the awards are made for papers appearing in Volume 101 (1936) 
of TRANsacTiIons. The following are the authors, with the papers 
for which the various prizes are bestowed: 

The Norman Medal for ‘‘The Silt Problem” (Paper No. 1927), 
by J. C. Stevens, M. Am. Soc. C.E. 

The J. James R. Croes Medal for “‘Structural Beams in Torsion’”’ 
(Paper No. 1941), by Inge Lyse, M. Am. Soc. C.E., and Bruce G. 
Johnston, Jun. Am. Soc. C.E. 

The Thomas Fitch Rowland Prize for ‘‘The Springwells Filtra- 
tion Plant, Detroit, Michigan’”’ (Paper No. 1929), by Eugene A. 
Hardin, M. Am. Soc. C.E. 

The James Laurie Prize for ‘‘The Hydraulic Jump in Terms of 
Dynamic Similarity” (Paper No. 1935), by Boris A. Bakhmeteff, 
M. Am. Soc. C.E., and Arthur E. Matzke, Jun. Am. Soc. C.E. 

The Arthur M. Wellington Prize for ‘‘Proposed Improvement 
of the Cape Cod Canal’’ (Paper No. 1953), by Capt. E. C. Har- 
wood, Corps of Engineers, U. S. Army, Boston, Mass. 

The Collingwood Prize for Juniors for ‘‘Frictional Resistance in 
Artificially Roughened Pipes’’ (Paper No. 1936), by Victor L. 
Streeter, Jun. Am. Soc. C.E. 

Fitting ceremonies for presenting these high honors will be part 
of the program of the Society’s Annual Meeting in January 1938. 














Local Sections Enlarged 


Important Changes Effected by Revision of Society 
By-Laws 


AFTER EXTENSIVE study by Society committees and Local Sec- 
tions and discussion in its own meetings, the Board of Direction 
on October 5, 1937, revised the Society By-Laws in respect to 
affairs of Local Sections. The new provisions are embodied in 
the changes in Article VII, ‘‘Local Sections,”’ which as amended 
reads: 

(1) The territory occupied by the membership in North Amer- 
ica shall be divided into Local Section Areas, and Local Section 
Areas may be formed outside of North America. On or before 
April 1 of each year the Board of Direction shall review the ex- 
isting divisions and if necessary make changes in their boundaries. 
Each Local Section Area shall be formed with due regard to mutual- 
ity of interest and facilities of travel and shall embrace the normal 
zone of influence of the Local Section; and each Local Section 
whose Area would be affected thereby shall first be given oppor- 
tunity to be heard. 


(2) A Local Section may be authorized by the Board of Direc- 
tion, at the written request of fifteen Corporate Members of the 
Society, provided that at least twenty-five members of all grades 
reside within the Local Section Area to be formed. 


(3) All members of all grades whose addresses, as defined in 
Article VII of the Constitution, are within a Local Section Area 
shall be deemed to belong to the Local Section serving such Area, 
provided that a member who does not subscribe to the Constitu- 
tion and By-Laws of said Section shall have no voice nor part in 
the government of the Section. 


(4) The Constitution and By-Laws of a Local Section and all 
amendments thereto must be approved by the Board of Direction 
before becoming effective. 

“(5) The Board of Direction shall assign to each Local Section 
from the funds of the Society in January of each year a sum equal 
to $50.00 plus $1.50 for each member deemed to belong to the 
Section and plus an amount equal to the regular dues collected 
by the Section in its fiscal year next preceding, all within the limit 
set forth in Article [X of the Constitution and subject to such fur- 
ther restrictions as the Board of Direction may from time to time 
make uniformly applicable.” 

The first step towards initiating this plan is for each Section to 
redefine the boundaries of its area of influence, after consultation 
with adjacent Sections, so that boundaries will be mutually ac- 
ceptable and contiguous where practicable. As soon as boundaries 
have been approved by the Board of Direction, which will take ac- 
tion on the matter at its January 1938 meeting, the secretary of 
each Section will be furnished with a mailing list of all members 
belonging to his Section. 

This plan for the allocation of every member to a Local Section 
was outlined briefly in the September 1937 issue of Crvm ENcr- 
NEERING, page 651. It was recognized in developing the plan 
that the allocation of a member by the Board to a particular Sec- 
tion could not carry with it the obligation for that member to pay 
Local Section dues or subscribe to the constitution of the Section 
to which he was allocated. Doubtless, however, most members 
will be glad to fulfill these reasonable provisions and by so doing 
gain the privilege of sharing in all of the Section activities. 

This should result in mutual advantage to the member himself 
and to the Section. He will gain the more active association with 
his fellow members, to his professional as well as his social ad- 
vantage. He will be brought into closer contact with the Society 
work and especially with the efforts of the Local Section in his 
ownarea. This should broaden him and make him a more valuable 
engincer. 

To the Section the gain is likewise definite. Increase in member- 
ship, and with this the increase in funds, will widen the Section’s 
scope. Its influence locally will be greater. The efforts of its 
members in community affairs will be augmented by the weight 
of added numbers. New members will bring new personalities, 
new ideas, and new vitality. 

In a word, the enlarged Local Section, if it fulfills in reasonable 
measure the hopes of its advocates, will strengthen the Society 
both as to the individual and in the mass. 
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Tellers Report on Second Ballot 


for Official Nominees 


To the Secretary October } 
American Society of Civil Engineers: 
The tellers appointed to canvass the Second Ballo: for 


Nominees report as follows: 
Total number of ballots received 
Excluded ballots: 
From members in arrears of dues... . . . 74 
pO ee ee ee pcNactea, 16 
With printed signature. ........,... 1 
Total ballots withheld from canvass . BS, 
Ballots canvassed 
For Vice-President, Zone I 
SOG PERE ao we 6 Se oe ee 
So a td Ss are ~ “eae oe 2 
Des x» > « ee ee ; a5) 
For Vice-President, Zone IV 
SS. ee ee ee . 650 
Void . . «be ek ee 1 
ee" Sst, ee a 
Bee 5G ees ek te ee ee 675 
For Director, District 3 
a eee ee es 
Gn ee a. are © Rew oe Ze 97 
wees & Cha % 8S oe & Ce 16 
Blank . aa a eo ea 3 
(0 re ee 248 
For Director, District 5 
James A. Anderson ...... + on eee 
WEEMS eS Sse 6 ww he eee ee l 
. 0 ee 165 
For Director, District 7 
RO ie ES 6. 5 ise. aoe GR me 230 
Total 230 
For Director, District 8 
a Wace. ck tk tw ek Se ee 143 
Wilbur M. Wilson . _ “ . 68 
DE ae ww 9 6 we Sh ee eee — 211 
For Director, District 9 
Tengen eee oo we A ee a 116 
Joseph E. Root ..... . aii 172 
, Pe ere Ke ik des 288 
For Directer, District 12 
Ross K. Tiffany 121 
a I 
TE: oss & Ses 0 é 45 22 
For Director, District 16 
Thomas R. Agg . 150 
Lowell E. Conrad rer. 108 
Se 6 CIE errr es ‘els: 3 a — 
Total ee . 204 
Respectfully submitted, 
Dean G. Epwarps, Ch 
Medwin Matthews Malcolm 5S. Spelman 
Robert G. Waggener Frederick C. Lowy 
Thomas K. A. Hendrick Joseph Fertik 
Theodore F. Weiss A. A. Dedouloff 
Charles W. Comstock Tellers 


0 


», [oe 
yi 


Ofbes 
JTca] 


sermon 
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The Engineer Looks Ahead 


Excerpts from an Address to Students—and to Young Engineers—on the Demands and Opport unities 
of the Profession 


By E. R. Neepies, M. Am. Soc C.E 
Asn- Howarp-NEEDLES AND TAMMEN, CONSULTING ENGINEERS, New York, N.Y 


was originally presented at the Regional Conference of 
rs held at San Antonio, Tex., in April 1937. 


Student Chapter movement is one of the finest develop- 
.in our professional history. I like to see a young man con- 
imself as entering the profession of engineering when he 
ollege of engineering. We can begin to think profes- 
ly as students. I look forward to the day when all engineers, 
, and old, will have an attitude toward themselves, toward 
ther, and toward their neighbors, which will embody pro- 
; sal living and ethics so distinctively and attractively that our 
men will be pleased with us, and will gladly honor us as a 
». To deserve that greater appreciation as a group, we must 
ve it as individuals. 
be college student of today has come into a dramatic existence. 
rosperity bubble of the New Era in 1928 and 1929 found him 
ly too young to know just what boom years meant, and so 
ther ten years he will probably have to indulge himself in a 
boom of his own. But this young man has known the de- 
n in all its bitterness. He has seen the New Deal, govern- 
y alphabet, relief, the growth of bureaucracy, the new labor 
ment, the growth of class consciousness, the Supreme Court 
est, and the slow improvement in business. He is seeing grave 
plications arise to threaten international peace. 


_ 


Security Must Bre EARNED 


these davs of extravagant propaganda, it is difficult to think 
:derly manner and to exercise calm judgment. There are 
tunists who contend that youth today is not receiving fair 
ent. They demand that youth be guaranteed “steady em- 

it at adequate wages.’"”’ They demand many things, re- 
s of effort or merit on the part of those who are to receive 
things. In short, they say that “‘the world owes you a liv- 


ther day I saw the letter of a young man who will graduate 
in engineering college this coming June, in which he stated 
e wanted to obtain a position in which he could obtain the 
t security. We all understand that great desire. Well, 
o we find security? In money? There are many thousands 
covered again in 1929 that wealth is a fleeting thing. Is 
urity in what the government may do for us? Ask the 
n who is no longer in office. Is there security in what a 
on may do for us? The average corporation is not noted 
enevolence and is affected very quickly by any change in the 
scycle. Is there security in what a labor union may do for 
\sk the man who is a member of the wrong union, or one who 
en exploited by a self-seeking labor leader. Is there security 
the provisions which our loved ones may make for us? Ask the 
wsand orphans. Is there security in socialism, in communism, 
n fascism? Ask the socialist, the communist, or the fascist what 
thinks about the other two. 
Where do we find security, and especially security for the indi- 
\? The fellow who said that “all life is a gamble” had pretty 
idence to support his statemnt. But I could never be a 
| have a very definite idea that security lies first with 
idividual himself. If a man be honest and truly God-fearing 
nake the most of his talents, whatever they may be, I believe 
man will always stand an excellent chance of being well em- 
'. And as we have a constantly more enlightened society 
ontinues to demand a truly democratic form of government 
‘ing the majority opinion of its people, with due respect for its 
ties, | believe that the best interests of the worthy individual 
m1 idily more secure. This philosophy is very simple. 
ociety or government can afford us is not the ques- 
y of a regimented life, but the possibility of oppor- 
W we can work our way as reasonably free men and 


ing members of one of the oldest professions, going 


back to the days when man first began to build things. As the 
rulers and people of old became anxious to extend their small em- 
pires and their influence, so that they might have greater wealth 
and more comforts and useful things, their armies moved forward 
and new countries were developed, with the engineer to provide new 
roads and bridges, new water supplies, new means of transportation. 
As new continents were discovered and new trade routes established 
new cities grew up to require water, streets, and sanitary features, 
and the engineer became a necessary part of civil life and of trade 
and transportation. 

After the harnessing of steam, came the mechanical engineer. 
As lightning and thunder ceased to be such mysteries, came the 
electrical engineer. As the precious and useful metals and ores 
became more essential to life and industry, came the mining en- 
gineer and the metallurgist. As industry and science were wed, 
the chemical engineer produced his modern magic. 

Engineering plays a greater part in life today than ever before. 
Business and industry demand well-educated men for the impor- 
tant positions. A college education is almost indispensable, and I 
believe that the engineering course is the most practical course of 
all, even for those who believe themselves better suited for busi- 
ness than for strictly engineering work. Business and industry 
are now so closely allied with the sciences that a general knowledge 
of mathematics, chemistry, and physics may be considered almost 
as fundamental as the three “‘R’s” were for grandfather. 

The graduate civil engineer may choose to become a contractor 
and builder, he may enter the business of producing and selling 
engineering materials and supplies, or he may enter the practice of 
pure engineering. If one is to follow civil engineering in its purest 
sense, that is, as one who makes the designs and plans and then 
supervises the actual construction, he must be prepared to learn 
the more simple jobs first, and to learn them well. There are many 
to whom surveying and mechanical drawing have been simple 
drudgery. It is unfortunate when one cannot see beyond the 
drawing board. I ask you to become a neat, careful, and 
proud workman with the lettering pen, for that is the tool we 
use to make a record of our thoughts and plans so that others 
can build and bring into reality our dreams and mental images. 
I ask you to become careful, exact, and expert with the survey- 
ing instruments. These are the tools with which we fix prop- 
erty lines, locate a structure on the ground, and make certain 
that all parts are to fit together in proper order. I ask you to 
know the fundamentals of your mathematics, and to be orderly 
and precise in your calculations. This is the tool with which we 
secure the strength of a bridge, the cost of a dam, the safety of our 
people. Mathematics is the base of all engineering and science. 
If you cannot use these tools with real interest and satisfaction, it is 
possible that you are not enough of a dreamer and idealist to enjoy 
engineering. The engineer is practical—at times he must be in- 
tensely practical—but you may be sure that engineering provides 
plenty of room also for imagination, dreaming, and idealism of the 
highest order. 


APPRAISING ONE’S OWN QUALIFICATIONS 


In thinking about the work he is to do after graduation, the 
young engineer must appraise his own qualifications and try to 
determine the type of work to which he may become adjusted 
most readily. Where does his greatest interest lie? In what kind 
of work will he be happiest? All of us want to make money in a 
reasonable degree, but if you have a choice, do not take just any 
job simply because it offers the best starting salary. If you have 
no choice, take the job available and work at it the best you know 
how. But keep your eyes open, continue to study yourself, and 
if later you find an opening in a field which should prove happier, 
do not hesitate to change jobs, even ata lower salary. But when 
you change jobs, do so with fairness to both employers. 

As you analyze yourself, you may be asking yourself questions 
Am I qualified by nature and equipped mentally to answer the high 
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calling of teaching? Am I equipped to undertake pure research or 
design, and would I be happy in such endeavor? Would I fit into 
the construction industry as a builder, a handler of men, materials, 
and equipment? Am I best suited for industry? And if so, am I 
interested in production, in the distribution of products, in the 
sale of products? 

You may be asking other questions. Dol prefer to get located 
near my home, or am I ready to go to a new city or land where I 
must lay new foundations and cultivate new friends? Would I 
prefer employment with a smaller, private organization, or does 
corporation work attract my interest? Or would I be pleased to 
become a public servant, the employee of a city, a county, a state, 
or the federal government? 


Wuat THE EMPLOYER WANTS 

The prospective employer will be anxious to know about you, 
and he will want to know first if you are honest. He will not ex- 
pect you to be slick or too clever. He will want to know the kind 
of a student you have been. He will expect you to have and to 
maintain reasonably good health. He will wonder if you have 
some self-assurance and complete self-respect; and if you are re- 
spectful of others. He will try to find out how well equipped you 
are mentally, and if you are ambitious and have initiative and 
energy. He will wonder if you are agreeable, pleasant, and friendly, 
if you will prove dependable and loyal, and if you know how to 
cooperate with your fellows. He will wonder how well you will 
apply yourself to your job, and how much you will profit from ex- 
perience. He will not expect you to be an experienced and fast 
workman; but he will wonder how fast you will learn as a practic- 
ing engineer. 

The good qualities the employer hopes to find in you are not un- 
attainable. They are simply the usual qualities which you your- 
self desire to find in those in whom you may wish to place confi- 
dence, such as your doctor, your lawyer, or your merchant. If, in 
addition to possessing these qualities, you show particular aptitude 
for your work, if you can show a little imagination and originality, 
a little leadership, a little personality, a little common sense and 
judgment, I am confident you will not have to worry about prog- 
ress. You will find yourself receiving increasing responsibilities. 
All the employers I knoware constantly, even in times of depression, 
looking for the man who is able to assume and successfully handle 
responsibilities. 

When you seek your job, do not hesitate to put your best foot for- 
ward. Have the confidence in yourself borne of a determination to 
make good. Speak as well for yourself as you can. Be polite, 
but courageous. 

It is one thing to get a job, another todoit. You must measure 
up to your job. It always helps very materially when we have 
friends to look out for us. But first of all, we must be competent 
engineers, and demonstrate it by our service. A job well done is 
the best possible recommendation for a bigger and better one. 


Tue Jos or Se_r-IMPROVEMENT 


There is one job an engineer should undertake in his spare time, 
for which he cannot receive a salary. This is the job of self-im- 
provement. First, endeavor to continue and extend your technical 
studies. Seek to read broadly and be informed and cultured. 
Work at meeting people and making friends and deserving them. 
Improve your speech. Broaden your understanding of economics 
and business. Join and become active in your national engineering 
society. Try to live so that your associates will understand that 
you are a professional man. Bea part of your community and be- 
come interested in its affairs as well as in national affairs. 

I do not ask you to become a politician, nor do I believe that ovr 
profession is suffering greatly because its members do not seek and 
hold political office. If you have a flair for politics and think you 
would be happy in that field, Iam sure your sound engineering edu- 
cation will help your judgment and understanding. But there 
are ethics associated with engineering which are not exactly or al- 
ways compatible with practical politics. It is my opinion that the 
public does not expect the engineer to be a politician; and I am 
sure that the politicians expect him to remain an engineer. I do 
not complain if the engineer is not a statesman. 

Our profession must always be seeking new jobs, new things to do 
in behalf of our fellow man. Who knows what science and engi- 
neering will provide in the future? Who knows about the future of 
air conditioning; the production of food stuffs; the disposal of 
waste: travel by air; land and water transportation; new metals 


and alloys and other new materials which are lighter, - 
more permanent; the possibilities in welding meta): 
buried express highways in our cities; the future sour-es of 
and the transmission of power; new machines; all the new la 
doing old things? The answers to these and thousands of te 
questions will come from such as you. bie 
There is romance in civil engineering. The bridge which snov. 
the mighty Hudson; the canal across Panama; the dam which = 
the turbulent Colorado; the subway train rushing through ~. 
blackness beneath our city streets; the tunnel carrying stream. .; 
motor cars, or railway trains, or clearest mountain water «.. 
beneath our rivers—do these not grip your imagination? ls then 
not romance in the planning and building of these? Yes, roman. 
and beauty, and service to man; but also work and more omen 
and finally the great thrill of accomplishment. ; 
There is adventure in civil engineering. Fighting a rive; , 
flood to prevent the results of a year’s work from being destroys; 
overnight; sticking steel out into the air, piece from piece, to meet 
other steel which is building toward you across the water; a parry 
of surveyors, threading the line of a future highway around :). 
nose of a cliff; joining the sand hogs in the caisson deep in the river 
bed to know that the bedrock is sound and worthy asa foundation, 
working quietly but swiftly over the drafting table, all the night 
through, so that plans for emergency repairs may be ready at day. 
break—are not these the elements of real adventure? 


ronger, and 
the Use of 


A PROFESSION WITH OPPORTUNITIES 


There is opportunity in civil engineering, more than ever before 
The more people in our nation, the greater the opportunity {or 
service ; even as the competition is more severe. As the competition 
is more severe, the better you must be prepared if you wish to make 
progress. If you seek the easy job; if you rely on luck alone wo 
bring you wealth and comfort; if you are easily satisfied, easily dis. 
couraged, quickly discontented, we may well agree that oppor- 
tunity for you is limited. 

Did you ever see Babe Ruth play baseball? Why was hea star’ 
Natural ability? Yes, in part, but coupled with it in an intense love 
of the game, a determination to play the game for all he was worth 
to give all he had. 

If you receive pleasure from a job well done; if you love : 
things that are worth while; if you are ambitious and have integ 
rity and courage; if you know what loyalty is and know how to bx 
a true friend; if you have common sense, a fair mind, a good heart 
and a willingness to work; there is plenty of opportunity ahead for 
you. Industry and business cannot exist without you. The 
nation needs you always, and your reward will be real. 





Committee for Standardization of 
Engineering Practices in Ohio 


A COMMITTEE appointed by a group of professional engineers i 
Ohio, including members of the Cleveland Section of the American 
Society of Civil Engineers, has prepared a schedule of minimum 
fees for general engineering services, and more recently, a schedule 
of surveying fees and a standard form of agreement between 
owner and engineer. These schedules, which are complete a¢ 
detailed, have been approved and adopted officially by the (ho 
Society of Professional Engineers, the Cleveland Society of Pro- 
fessional Engineers, and the Cleveland Engineering Society. [% 
Committee on Professional Practices of the Cleveland Section « 
the Society, under the chairmanship of Frank Tolles, M. Am. >« 
C.E., has approved the earlier schedules and is considering the more 
recent schedules and revisions. 

The Committee on the Standardization of Engineering Fees - 
Ohio is under the active chairmanship of Wendell P. Brows, 
Am. Soc. C.E. Appointed in 1934, it is composed of chairmen f 
eight divisions, each representing a different section of the st" 
The divisions meet separately in their own areas, but coopers™ 
directly with, and report to, the state committee through te 
division chairman. 

At the present time the committee is considering standardiza 
of practices for engineering services in building construct" . 
in mechanical and electrical engineering. A special subcommittee 
is studying the subject of engineers’ salaries. As ‘he schedules 
are completed they will be published in pamphlet fora 
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public as well as to engineers, Those already is- 
cured from the Ohio Society of Professional Engi- 
ise, Columbus, Ohio, for 5 cents each or $3 per hun- 


il for this item was supplied by R. G. Harley, Jun. 
junior correspondent for Crvi. ENGINEERING with 
Section of the Society. 








Lantern Lectures Available for 


Student Chapters 


xoUNCEMENT was made on September 29, 1937, of the ma- 
‘lable for the use of Student Chapters in the form of lan- 

ies, with mimeographed descriptions, covering a number of 
ngineering projects. These slides will be sent also to 


\TION BUILDING FOR THE HOLLAND TUNNEL, New YorRK 
4 Slide from One of the Lantern Lectures 


1! Sections or other interested groups, in so far as this does not 
previous reservations by the Chapters. 
now 18 different lectures ready to be sent to any 
The material should be in hand several 
is to be shown, so that the person responsible for the 
wing can become familiar with it, and can expand the descrip- 
s own study of the subject 
now ready are as follows: 


with 


ipon request 


No. OF 
LECTURES SLIDES 
| Photogragne Bes 6 |e ol oe ah ee 
rquines Stell e.g, CER. Ce ee @ oO 
Tunnel id Suhlatvicte. Gd ele eee ee 
kill Water Supply eee ee 
nowingo Hydroelectric Development. ....... 46 
lid Dam 57 
Bridge wT. eee) Ce at ae 
rge Washington Bridge .......... i‘... 
Hetchy Water Supply and Power Plant .... 65 
nnel Bice. i a ea ine —_— 
r Dam (Tennessee Valley) . gr ta 48 
1 Control 4 or ce 
lood Control fis ala oe 
lennessee Valley) eo Gg Ae 66 
r Development at Niagara Falls ..... 3 
Oakland Bay Bridge, Substructure .. . 30 
County Park System ..... a. 
it Muscle Shoals , ‘  < ° .« 47 


o has available two motion picture films, of the 
ize. One of these is a two-reel film, of the Steven- 
and the other, of three reels, shows a number of 

f former officers of the Society. 
for both slides and films, should be made well in 
te when they are to be shown. Experience has 
who wait until the last minute are often unable 
ticular lecture they desire. 


la 
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Ballot on Constitutional Revisions 


Report of Tellers as Announced at Fall Meeting, 
Boston, Mass., October 6, 1937 
October 6, 1937 
To the Secretary American Society of Civil Engineers: 


The tellers appointed to canvass the Ballot on Amendments to 
the Constitution report as follows: 


Total number of ballots received 3,432 
Ballots excluded from the canvass 
From members in arrears of dues — 115 
Without signature. . ive “a'e 3 is 14 
Total ballots not canvassed ..... — 129 
Ballots canvassed . eee eS ah 3,303 
Proposal No. 1 
Yes . » eset sees 52 
No . fs ae’ ok ee oy ip 5 2,439 
Blank hehe © <«@ «fe oen-2 5 “ar eet ee, 2 
Jee pe a ae ek a ae a 0 
Total ac, wets “eee 2 eee 3,303 
Total votes counted on Proposal No.1 (yes orno) . . 3,303 
eS es as Le ve wt 6. a He! 5 2,202 
Lost by ie te ee 1,350 
Propesal No. 2 
Yes. > wie a ee 8 912 
a ; Po a te ee ar eae > . 2,082 
Blank oo SP En Sea Lae el 6 ee ea 8) 
ae te ek ee es Sar 0 
Total pak ok 6 i Re ae euae alarm a a 3,303 
Total votes counted on Proposal No. 2 (yes or no) 3,303 
Required to carry . 2,202 
Lost by i erg Gee: we ,290 
Proposal No. 3 
Yes , tr Ae Pe 1,027 
No Ps. tte 6 oe oe eae ee . . 2,263 
ee 2S 6 a ese ee ow oe hee eke + ob 13 
Re fe i ae a Ean el we, te" 0 
Total Pe ke a ae ee 3,303 
Total votes counted on Proposal No. 3 (yes or no) 3,303 
Required to carry . 2,202 
Lost by 1,175 


Respectfully submitted, 
STANLEY M. Dore, Chairman 
Bayard F. Snow 
Howard J. Williams 
Tellers 


Charles L. Coburn 
Frank L. Flook 
Harvey B. Williams 





Time to Order Society Badges 


AT THIS WRITING Christmas seems a long way off, but actually it 
is already time to begin thinking about gifts that must be made to 
order, such as Society badges. No doubt there are a number of 
members who either have lost their badges or have never had any. 
Of course no member may have more than one badge at a time 
and if the badge has been lost, a brief statement to that effect 
should accompany the order. 

The badge for Corporate Members and Affiliates is a rich shade 
of blue enamel on solid 14-carat gold, which shows in the lettering 
and in the border. This costs $5.00, including engraving with the 
member’s name and Society grade. The badge for Juniors, which 
costs $2.00, is of 8-carat gold, of similar shape and design except 
that it has a white border. The badge for members of Student 
Chapters ($1.00) is gold filled. It has a white border like the Ju- 
nior badge and is maroon where the other badges are blue. Junior 
and student pins are not engraved. Badges may be had in the 
form of pins and fobs or charms for watch chains. The pins have 
safety catches. 

Orders should be placed through Society Headquarters 33 West 
39th Street, New York, N.Y., not later than December 1 if deliv- 
ery is required before Christmas. 














Prizes by Local Sections to Outstanding Students 
Bases of Award; Recipients of Prizes for 1937 


DURING the past commencement season many Local Sections 
followed their usual custom of presenting awards to outstanding 
members of Student Chapters graduating from schools in their 
vicinity The basis of the award, the method of selecting the 
winner, and the nature and amount of the prize, all vary consider- 
ably. In the following paragraphs these details are given, so far 
as they are available, together with the names of all prize-winners 
for 1937 that have been reported up to the time of going to press. 

In some cases, it will be noted, the prize includes one year’s dues. 
As the first year’s dues are remitted to men applying within two 
months of graduation, such a prize covers the dues for the second 
year of membership. Attention should also be called to the fact 
that the election of these men to the grade of Junior depends, as in 
the case of all other applicants, upon favorable action by the 
Board of Direction 


Arizona Section—Prize: $10. Recipient: Allen O. R. Drach- 
man, University of Arizona. 
Central Illinois Section—Basis: Scholarship; participation in 


technical activities, including technical writing; engineering ex- 
perience; qualifications for professional success. Selection: By 
student award committee appointed annually. Prize: Entrance 


fee and badge (value of each prize, $12). Recipients: Robert 


Frank Hastings and Harry Ellsworth Skinner, University of 
Illinois. 
Central Ohio Section—Prize: $10. Recipient: Edward Luther 


Miller, Ohio State University. 

Cincinnatt Section—Selection: 
mittee. Prize Junior membership. 
Button, University of Cincinnati. 

Cleveland Section—Basis: Grades, 75 per cent; student activi- 
ties, 15 per cent; Chapter activities, 10 per cent. Selection: By 
committee of professors and chairman of Section’s committee on 
Student Chapters. Prize: Entrance fee, ome year’s dues, and 
badge (value of each prize, about $22). Recipients: John William 
Allen, University of Akron; Ernest W. Taylor, Case School of 
Applied Science; Ronald Jocelyn Upp, Ohio Northern University 

Colorado Section—Basis: Outstanding paper. Selection: By 
committec Prize: Entrance fee (value, $10). Recipient: Robert 
Edison Rathbun, University of Colorado. 

Florida Section—Basis: Outstanding member of class. 
tion: By committee. Prize: Entrance fee (value, $10). 
ent: Jack Minor Nelson, University of Florida. 

Georgia Section—Basis: Best thesis. Selection: By committee. 
Prize: One year’s dues, Society and Section (value, $11). 

Illinois Section—Basis: Outstanding member of class. Selec- 
tion: By educational committee. Prizes: $10 each. Recipients: 
James Monroe Baker, Purdue University; Thomas Paul DeWan, 
University of Illinois; Robert William Martinek, Northwestern 
University; Paul L. G. Moore, Armour Institute of Technology; 
Edmund Wisniewski, Lewis Institute. 

Indiana Section—Basis: Outstanding member of class. Selec- 
tion: By committee on student relations. Prize: Entrance fee, 
balance of year’s dues, and badge (value of each prize, $13.67) 
Recipients: Robert Richard Byington and William Henry Keenan, 
Purdue University 


By Student Chapter prize com- 
Recipient: Paul Stuart 


Selec- 
Recipi- 


Iowa Section—Selection: By deans of engineering colleges 
(lowa State and University of Iowa). Prizes: Entrance fee 
(value of each prize, $10). Recipients: Kenneth Charles Cox, 
State University of Iowa; Francis Carlton Warrington, Iowa 


State College 

Ithaca Section—Basis: Student most likely to succeed in pro- 
fession. Selection: By director of school, Faculty Adviser, and 
Local Section secretary, with faculty approval. Prize: Entrance 
fee (value, $10). Recipient: Lawrence Alfred Christensen, Cornell 
University. 

Kansas City Section—Basis: Best paper. Prize: Entrance fee 
(value, $10). Recipient: Walter Franklin Breuer, Missouri School 
of Mines and Metallurgy. 

Kansas State Section—Basis: Highest scholastic standing. 
Selection: By head of department. Prizes: Entrance fee (value of 
each prize, $10). Recipients: Hobart G. Mariner, Kansas State 
College; Lawrence Neal Bigelow, University of Kansas. 
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Kentucky Section—Prize: Entrance fee. 
Edwin Adams, University of Kentucky. 

Lehigh Valley Section—Basis: Highest scholastic average. jas: 
two years. Selection: By head of department. Prizes: Pntranc: 
fee and one year’s dues (value of each prize, $20). Recipients 
Gilbert Richard Redgrave, Lafayette College; Clarenc: Benning 
Welch, Lehigh University. 

Louisiana Section—Basis: Outstanding member of clas 
Prizes: Entrance fee and one year’s dues. Recipients: Harold 
Francis Favret, Tulane University; Octave Leon Fontenot, Louisi- 
ana State University. 

Los Angeles Section—Basis: Outstanding ability and promis 
in engineering. Selection: By head of department, confirmed }y 
student adviser from Section. Prizes: Entrance fee and one year < a 
dues. Recipients: Jacob Dekema, University of Southern Cali Ja es 
fornia; Walter Leon Moore, California Institute of Technology 

Maryland Section—Basis: Thesis. Prizes: $10 each. Recipi- 
ents: Robert Austin Jackson, University of Maryland; Edward 
L. Rowny, Johns Hopkins University. 

Metropolitan Section—Outstanding member of class (scholar 
ship, 50 per cent; Chapter activities, 20 per cent; other activitie: 
10 per cent; general characteristics, 20 per cent). Selection 
Faculty Adviser and Contact Member nominate two; Sectiv: 
committee on Student Chapters selects ome. Prizes (each 
Entrance fee and badge; one year’s dues in Section; certificate of 
award. Recipients: Dominic John Bressi, Columbia University 
Frank Augustus Busse, Newark College of Engineering; John 


Recipient: James 


land 
Virgin: 
Othe 


Francis Curtin, New York University; Giles George Green, Cooper | ae 
Union; Anthony Frank Romeo, College of the City of New York Sertios 
Alfred Cornelius Maevis, Polytechnic Institute of Brooklyn t C 
Elmer Joseph Syndennis, Manhattan College; Francis F. Tents College 
ert, Rutgers University. 


Mexico Section—Basis: Scholastic rating, 60 per cent 
aptitude in engineering, 10 per cet 
Prizes: Two at $12, one at $ 


New 
activities, 30 per cent; 
Selection: By engineering faculty. 

North Carolina Section—Basis: Papers. Selection: By con 
mittee of three past-presidents. Prizes: Junior membershiy 
Recipients: D. C. Douglas and Daniel Lipschutz, University 
North Carolina; Clarence Stephens Gale, North Carolina Sta 
College. 

Northwestern Section—Prizes: (First) entrance fee, one year’s 
dues, and civil engineering handbook (total value about S25 
(second) entrance fee and handbook (total value about $15 
Recipients: Earl Theodore Franzen and Loren Lilliard Frickla: 
University of Minnesota. 

Oklahoma Section—Basis: Outstanding student. Prizes 
trance fee (value, $10). Recipients: Leo Delbert Boswell, Ok 
homa Agricultural and Mechanical College; Josiah James Har: 
son, University of Oklahoma. 

Philadelphia Section—Basis: Best papers presented at student 
convention (composition, 80 per cent; oral presentation, - 
cent). Selection: Board of three disinterested judges. Pn 
(first) entrance fee and one year’s dues, plus $20 cash 
entrance fee and one year’s dues; (third, donated by Lehigh Valley 
Section), entrance fee. Recipients: Thomas F. Spencer, Swar\ 
more College; Robert E. Crispin, Lehigh University; Lews ! 
Hoffman, Drexel Institute of Technology. 

Pittsburgh Section—Prizes: $10 each. Recipients: Willias 
Stanley Beall, Carnegie Institute of Technology; Esther Rosal 
Benford, West Virginia University; Frank Bromilow, Universi) 
Pittsburgh. 

Portland Section—Basis: Best papers presented to 
Recipients: Henry Sprague Burdin, Jr., William Herbert 
and Henry John Wenderoth, Oregon State College 

Sacramento Section—Basis: Scholarship, extracurricular 4 
ties, capacity for success in profession. Selection: By acti! 
Section on recommendation by committee on Juniors Pr 
Entrance fee, badge, and one year’s dues in Section (tot ‘* 
$13). Recipient: Daniel Jackson Faustman, Universi!) 
fornia. 

St. Louis Section—Basis: Papers. 
mittee. Prizes: $10 each. 


secon 


Edwar 


of va 


Selection: By special com 


N o. I! 


isco Section—Basis: Student who shows promise of 
rood engineer. Selection: Faculty committee, subject 
of Section’s board of direction. Prizes (each): En 
nd badge. Recipients: Thomas Axel Amneus, Uni 
California; Horace Malcolm Witbeck, Stanford Uni- 


m—Basis: Best paper. Selection: By special com- 
es: (First) entrance fee; (second) handbook, value 
nt: Glen Robert Butterfield, Jr., University of Wash- 


rolina Section—Basis: Outstanding member of class 
Majority vote of members of Student Chapters. Prizes 
year’s dues. 
Section—Basis: Paper. Selection: By committce 
Entrance fee (value, $10). Recipients: Ivan Charles 
ford, Jr., University of Idaho; James Arthur Sewell, Wash- 
ton State College. 
Tennessee Valley Section—Basis: 
Ry faculty, and Section’s board of directors. Prizes: (first) 
rance fee and badge; (second) entrance fee. Recipients: 
; Benton Clark and George Henry Maxwell, Jr., University 


General excellence. Selec- 


tion—Basis: Thesis. Prizes (each): Entrance fee and 
value of each prize, $12). Recipients: Richard Samuel 
hold, University of Utah; Emery Hyde Willes, Utah State 
rricultural College. 
Virg Seclion—Basis: Honor graduate in civil engineering. 
lection: By faculty. Prizes (each): Entrance fee. Recipients: 
Paul Wilson Cauley, Virginia Polytechnic Institute; Joseph More- 
nd Cowgill, University of Virginia; David Canfield Hastings, 
iia Military Institute. 
Other awards of Junior membership in the Society made at 
mmencement time were: The Milo S. Ketchum Award to Robert 
oh Wolf, of the University of Colorado, made by the Colorado 
Section: the award made by the Conference of Metropolitan Stu- 
ent Chapters and presented to Francis Lewis Schaffel, of the 
if the City of New York; and the Kreusi Prize to Samuel 
t Logan, of the University of Tennessee, made by the Ten- 


lley Section. 
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Society Aids in Clearing Accused 
Members 


successful culmination of an attempt by the Society 

members wrongly accused, the principal details may be 

ed. A case in point involves two members, C. R. Olberg 

Perry A. Welty. The high lights of this case, which the So- 

followed from its inception, are set forth in the following reso- 
ted by the Board of Direction in July 1936: 


1dop 


REAS, Major Charles Real Olberg, Member of the American 
Society of Civil Engineers, of Washington, D.C., was discharged 
Public Works Administration on January 15, 1935, and 
equently tried in the Supreme Court of the District of 
together with Mr. Perry A. Welty, also Member of the 
in Society of Civil Engineers, of Austin, Tex., and five other 
ints, on the charge of conspiracy to defraud the Govern- 
and 

Wnereas, After an exhaustive trial extending from April 20 

June 8, 1936, all seven defendants were acquitted; and 
s, By this discharge, and the subsequent indictment 
il, Major Olberg has been subjected to grave injustice and 
iving been precluded from Government employment 
ft his discharge, subjected to great mental strain and 
leprived of other opportunities for employment; and 


REAS, Major Olberg has an unblemished record of ser- 
various departments of the Government covering many 
ng 14 months with the A.E.F. during the World War; 


IER rhe acquittal, after due trial, fully confirms the 
Major Olberg’s efficiency, loyalty, and integrity en- 
fellow engineers and other associates; and 


\ HER ‘ficial action by the Federal Government is es- 
t t the injustice done Major Olberg and to make 
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available to him the opportunity for further government employ 
ment; and 

““WHereEas, Such official action has not been taken; 

“Therefore, Be It Resolved, That the Board of Direction of the 
American Society of Civil Engineers, by unanimous action, re 
spectfully requests the President of the United States tc use his 
executive authority to secure the restoration of Major Olberg, 
without prejudice, to Government Service.” 


“WHEREAS, Perry Allen Welty, Member of the American So- 
ciety of Civil Engineers, was indicted and subsequently tried in the 
Supreme Court of the District of Columbia, together with Major 
Charles R. Olberg, also Member of the American Society of Civil 
Engineers, and five other defendants on the charge of conspiracy 
to defraud the Federal Government; and 

““Wuereas, After an exhaustive trial extending from April 20 
to June 8, 1936, all seven defendants were acquitted; and 


“WHEREAS, By this indictment and trial, Mr. Welty has been 
subjected to grave injustice and hardship, to prejudice from secur- 
ing other employment by reason of this indictment, and subjected 
to great mental strain and expense; and 


“WHEREAS, Mr. Welty has an excellent record as a professional 
engineer in various capacities and the high regard of the engineer- 
ing profession; and 


“WHEREAS, This acquittal after due trial from which there is no 
appeal, fully confirms the confidence in Mr. Welty’s efficiency, loy- 
alty, and integrity entertained by his fellow engineers and other 
associates; and 


‘““‘WHEREAS, Official action by the Federal Government is es- 
sential to correct the injustice done to Mr. Welty and to make 
available to him the opportunity for further employment; and 


‘‘WHEREAS, Such official action has not been taken; 


“Therefore, Be It Resolved, That the Board of Direction of the 
American Society of Civil Engineers, by unanimous action, re- 
spectfully requests the President of the United States to issue and 
file with the record such documents as may be necessary to insure 
that this indictment and trial will not operate to the prejudice of 
Mr. Welty in any further employment that he may seek.”’ 


There remained the necessity for clearing the records of both 
men before the U.S. Civil Service Commission in order that eithe: 
or both might be reemployed without prejudice in the federal 
The Society participated actively in efforts to that end 
and now is pleased to report to the membership that the records of 
both men have been so cleared and that Major Olberg is again 
employed in the federal service 


service. 


Otis E. Hovey Made Director of 
Engineering Foundation 


On OcToBEerR 14, Otis E. Hovey, Hon. M. Am. Soc. C.E., was 
made director of the Engineering Foundation, succeeding the late 
Alfred D. Flinn, M. Am. Soc. C.E. Mr. Hovey, who has been 
engaged as a consulting engineer in New York City, has long been 
active in the affairs of the Society. He was elected Associate 
Member in 1894, Member in 1900, and Honorary Member in 1937, 
and has served as treasurer of the Society since 1921. 


’ 


“Many Happy Returns of the Day’ 


On NovemMsBer 5, the American Society of Civil Engineers will 
round out its eighty-fifth year. It was on that date in 1852 that 
twelve men assembled in the Croton Aqueduct Department offices 
in the city of New York, to draw up the original Constitution and 
By-Laws and elect the first officers. From that small beginning 
the Society has grown to its present membership of over 15,000, 
and its geographical scope has extended to all quarters of the 
globe. 

May its past successes be a stimulus to still greater service to the 
profession in years to come. 
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Early Presidents of the Society 


XX. WuitiramM Powe. Sarin, 1834-1892 
President of the Society, 1890 


This is the twentieth in the series of biographical sketches of famous 
pioneers in American engineering. The subjects of the next three 
articles will be Octave Chanute, Mendes Cohen, and William Metcalf. 
Any assistance that readers can give in supplying interesting stortes 
of these men or illustrations connected with their activities will be 
heartily welcomed 


TWO BRICKLAYERS were repairing a furnace in the steel mill one 
day when William Powell Shinn strolled by on a tour of inspection. 
One of them paused, trowel in air, and nudged his companion. 
bookkeeper,”” he mumbled. “If I use a 
dozen brick more 
than I did last 
month, he'll know 
it and come round 
to ask why.”’ 

If Shinn heard the 
comment, he must 
have smiled inwardly 
and considered him- 
self complimented. 
For as managing 
partner of the Edgar 
Thomson Steel 
Company he prided 
himself on a system 
of cost accounting 
that had gone far 
towards putting his 
firm in the forefront 
of its competitors in 
the new industry of 
the 1870's 

Shinn’s contribu- 
tion to the founding 
and early successes 
of the Carnegie Steel 
Company was doubt- 
less the outstanding 
work of his life. But its details, perhaps, should wait their 
chronological turn 

William Powell Shinn was born in 1834 in Burlington, N.J.; 
his father was a carpenter and builder by trade. After receiving 
such elementary schooling as the town provided, he went to Pitts- 
burgh at the age of 16 and went to work as a rodman on the Ohio 
and Pennsylvania Railroad 

Promotion followed rapidly—in part by virtue of his own quali- 
fications; in part, doubtless, because of the tremendous demand 
for engineering talent throughout the country. A month before 
his nineteenth birthday he became principal assistant engineer on 
the Fort Wayne and Chicago Railroad 

By the time he attained his majority he had already practically 
abandoned the active practice of railway location and construction, 
and had begun to occupy himself with the details of traffic and 
general management. His first work along this line was as auditor 
of the freight accounts of the Ohio and Pennsylvania. In 1856 he 
took charge of the freight accounts of the Pittsburgh, Fort Wayne 
and Chicago Railway, and in the following 15 years he served that 
company variously as general bookkeeper, general passenger agent, 
division superintendent, and general freight agent. 

In 1871 the Pennsylvania Company was organized for the con 
trol of western railroads tributary to the Pennsylvania Railroad, 
whose western terminus was then at Pittsburgh. Shinn became 
the general agent of the new organization, and was intrusted with 
the important and confidential work involved in studying the 
financial affairs and physical condition of the lines that, by purchase 
or lease, were being incorporated into the system. 

He was also commissioned, in 1870, by the Pennsylvania Rail- 
road Company, to investigate the condition of the United Rail- 
roads of New Jersey (including its canal properties and ferry lines) 
His exhaustive report determined the lease of these important 
properties to the Pennsylvania, and led to the adoption of a number 


“There goes that . 





WiLttaAM Powe. SHINN 
Twentieth President of the Society 


of important improvements suggested by him. Between (87) and 
1873 he built the Ashtabula, Youngstown and Pittsburgh Railroad 
(since 1910 a part of the Pennsylvania system), and in th: following 
two years served as its president. 

The story of Shinn’s connection with the steel industry js in. 
terestingly told in The History of the Carnegie Steel Company by 
James Howard Bridge (1903). The title page reads: “T» recall 
their forgotten services, this history of a great business is dedicate; 
to the memory of the men who founded it, saved it from early dic. 
aster, and won its first successes.”’ Shinn’s name is one of th 
eight that follow. 

In 1871, according to Bridge’s account, William Coleman and 
his son-in-law, Thomas Carnegie (younger brother of Andrew), s. 
cured a site for a steel works to use the then new Bessemer process, 
about 12 miles above Pittsburgh. The elder Carnegie was no: 
interested in financing it; he was none too sure of the future of the 
Bessemer proecss, and did not think pioneering profitable 
David McCandless, a merchant and banker of Pittsburgh, was 
solicited, and he agreed to go into the venture on condition tha: 
his friend Shinn be taken in and made treasurer. The others ap 
proved, and Shinn subscribed one-fourteenth of the $700,y 
capital. About this time, Andrew Carnegie made a trip to Europe, 
and came back thoroughly convinced of the value of the Bessemer 
process. So, after all, he came in on the ground floor. 

“Thus was started,”’ says Bridge, “the great enterprise which 
afterwards became famous as the Edgar Thomson Steel Works 
One factor ‘“‘which contributed in no small degree’’ to its success 
“was the voucher system of accounting which Mr. Shinn intro. 
duced. This had long been used by railroads, . . . but was not in 
general use in manufacturing concerns. No order for rails was 
ever accepted until there had first been ascertained the actual cost 
of every element entering into their manufacture, and options ob 
tained on the pig-iron of which they were to be made.” Shinn's 
monthly cost sheets ‘‘were marvels of ingenuity and careful ac- 
counting.” 

The functions of the various partners were humorously de 
scribed thus by an associate: “Shinn bossed the show; McCandless 
lent it dignity and standing; Phipps took in the pennies at the 
gate. . .; Tom Carnegie kept everybody in good humor; ,. . and 
Andy looked after the advertising and drove the bandwagon 
According to Bridge, this blunt comparison, with due allowance 
for humorous exaggeration, fairly represented the facts. 

The first rails were rolled at the Edgar Thomson works in 1875 
five years later the firm showed annual earnings of $401 ,000—over 
31 per cent on its capital of $1,250,000—and in 1879 the annua! 
profit was $1,625,000. The important services of Shinn, the 
“bookkeeper,” during this period of tremendous growth, cas 
scarcely be overestimated. His name, Carnegie once said in 4 
letter, was used by his associates “as a prayer of thanksgiving 
every night before going to bed.”” On one occasion, for example 
he worked out a new metal mixture for ingot molds that effected « 
saving of $40,000 a year on the plant’s production—'‘a sum 4! 
most sufficient in itself to determine the financial success or no0- 
success of the work under ordinary conditions of trade.” 

In these early years, disputes arose between Carnegie and the 
other partners, and one by one they left the concern. In 18 
Carnegie wrote to Shinn that “‘you, out of the entire lot, would 
wanted as a future partner.” But, surprisingly enough, it % 
only two years later that a bitter quarrel led to Shinn’s resignatior 
as manager, and culminated in a long and bitter fight in the cour's 
The main issue of this battle Shinn eventually won, but his « ones 
tion with the Carnegie interests was never renewed He later 
however, reorganized the Vulcan Steel Company, of St. Louts, 
rebuilt their works. : 

In 1879 two men appeared almost simultaneously in New York 
with ideas that were destined to revolutionize urban lil: One was 
Edison, with his electric light and power projects, anc the « : 
was Wallace C. Andrews, with his plan for central steam heating 
Andrews, a financier, engaged Charles Edward Emery, M - 
Soc. C.E., to investigate the heating proposition from every 40% 
particularly the pioneer work of Birdsill Holly at Lock 


he 


ther 


port, N \ 
©. &,°@ . . . m the Steall 
The initial study showed promise, and within a year the Stea 


Heating and Power Company embarked on its am! — _ “a 
with Holly’s work in a small village as its only precece® 
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merged with the New York Steam Company, taking 
the latter, and Shinn became its vice-president. He 
his capacity until 1887. 

ss started with 62 customers in 1882. The trials and 
of the installation are recounted in 50 Years of New 
Service, a fascinating history published by the company 
redit for the technical details is Emery’s rather than 
Shinn had his own problems along financial lines to 


» a while the company operated on the proverbial shoestring. 
rly years Shinn and the other managers used to eat 
a certain restaurant—not because they particularly 
e food, but because the owner was a subscriber to the steam 
also a stockholder of the company, and they hoped 
urd enough of their financial straits he would be induced 
ill in advance. (The scheme worked.) 
the time Shinn resigned the vice-presidency in 1887, the New 
-k Steam Company was well on its feet and growing rapidly. It 
_ of interest to note here that their first boiler plant, in downtown 
New V rk, was credited by The Times in 1882 as having given half 
e population a stiff meck. Its 225-ft chimney dominated the 





oo 
WAS skyline for many years. 
hat Shinn returned to railroad work again in 1887, as vice-president 
ap nd general manager of the New York and New England Railway 
Ty Company (now part of the New York, New Haven and Hartford). 
pe \: the same time, however, he continued his interest in various 
ner pittsburgh industries, notably the Mansfield Coal and Coke Com- 
wnv. of which he was one of the organizers and for several years 
ich In 1891, also, he organized the United States Glass 
S Company, a consolidation of 16 manufactories with a combined 
- vital of $4,000,000. 
TO The new constitution of the Society, adopted in 1891, was to a 
t in nsiderable extent the work of Shinn. His ability as a parliamen- 
was ian and his legal knowledge of corporate affairs were of great 


tance in bringing it into shape, and it was accepted by the 
ership with but a few slight modifications. This constitu- 
is of note in that it broadened the geographical scope of the 
Board of Direction by increasing the number of Vice-Presidents 
2 to 4, and the number of Directors from 5 to 18, so selected 
there were always two from each of the six “‘non-resident”’ 
It also stiffened the requirements for the grade of 

ver, and established the grade of Associate Member. 
Shinn’s other contributions to the Society must be treated 





" fly here, though they were of outstanding importance. His 
ace on “Railroad Accounts and Returns.” published in TRANs- 

ions, 18/6, aimed at the establishment of a uniform system of 
7 ad accounting, the plans for which were to be formulated by 
ver tee of the Society acting in conjunction with the state com- 


sioners. Although the recommendations failed, the ensuing 
ssion resulted in a partial adoption of his suggestions by the 
issioner Shinn also was chairman of a Society committee 
at made some of the earliest studies on train resistance with the 
ft the dynagraph. The studies led to some surprising con- 
sions that attracted very general attention in the railroad world 





Shinn’s personal habits were quite the opposite of what one 
git expect. He was quiet and reserved, and “his mode of life 
Wa eedingly frugal—almost severe in its simplicity, so much 
‘s LO suggest the question how, with his plain and meager sus- 
nance, he could maintain the remarkable mental activity and 
lectual energy with which he taxed himself.” 
writer of his memoir (Max Joseph Becker) continues: “In 
relations he always appeared quietly happy and con- 
Left without children, all his affections were bestowed 
ind delicate wife, who. . . received his undivided at- 
unremitting care.” It is of interest to note that the 
ida | ladies at the Annual Conventions was a custom in- 
wugura y Mr. and Mrs. Shinn. 
nIS Sk 1y well conclude with an excerpt from Shinn’s ad- 
S90 Annual Convention, on a professional topic that 
mely today as then. He is speaking of “expert 


be more unseemly than to see two eminent mem- 
ssion each striving to earn his fee by stating such 
ke for the side by which he is retained. The dif- 
n which naturally must exist are thereby stimu- 
ied until all respect for scientific opinions is lost 
€ layt vho have no knowledge of the subject. 
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“It has long been my opinion that the expert witness should be 
called by the court, and that he should be allowed to state facts 
and opinions free from the trammels of suppressio vert so often 
employed by the attorneys on either side. It might result in some 
of my professional brethren receiving less fees, but it would be to 
the benefit of the profession and the cause of justice. . 

“In questions of any kind upon which an opinion is to be given 
or a statement is to be made, let it be based upon the best possible 
ascertainment of the facts, for the statement of the civil engineer 
should ‘import absolute verity.’ ”’ 





First oe Certificates 


Presente 


MEETINGS of three Local Sections during the week of October 
10, 1937, featured the presentation of the newly devised life-mem- 
bership certificates to 14 members of the Society. At Omaha, on 
October 12, the Nebraska Section thus honored Theodore A. Leisen. 
The following day the Portland (Ore.) Section presented the cer- 
tificates to William Wesley Amburn, Russell Chase, Joseph Pettus 
Newell, Melville Emerson Reed, and Ernest Burslem Thomson. 
And the Texas Section, at its annual meeting at Tvler on October 
15-16, presented them to Frank Lynton Chase, John Blackstock 
Hawley, Francis Dey Hughes, Otto Heinrich Lang, Edwin Jay 
Nichols, Thomas Ulvan Taylor, Robert Andrew Thompson, and 
Frank Herbert Todd. 

The idea of giving individual recognition to Life Members in 
the form of a certificate originated with the Texas Section in 1936, 
and was approved by the Board of Direction in December of that 
year. Certificates are now being prepared for the more than 800 
Life Members, and will be distributed as rapidly as possible. Texas 
also made the first plans for a presentation ceremony, and the idea 
has met with favor in a large number of Local Sections, which have 
scheduled similar events for the coming months. In all cases where 
Local Sections are not planning to sponsor the presentation, certifi- 
cates will be mailed to Life Members from Society Headquarters. 
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A Lirge-MEMBERSHIP CERTIFICATE SOON TO BE PRESENTED 


It Can Be Trimmed to Fit in a Corner of the Regular Certificate 
of Membership 
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Preparing Memoirs of Deceased Members 


Some Suggestions to Enhance the Value of These Permanent Records 


One oF the important functions of the Society is the soliciting 
and printing of memoirs of deceased members. As a gage of their 
aggregate bulk, consider the fact that they account yearly for 
about 15 per cent of volume in the permanent record—TRaAnNs- 
ACTIONS. Furthermore, some biographies, even of widely known 
engineers, are unobtainable despite the repeated efforts of the edi- 
tors to secure volunteer authors. Much study and labor are ex- 
pended, usually by friends or associates, and much work by the 
Headquarters staff goes into the editing, proof-reading, and dis- 
tributing of this material. No phase of Society effort prompts 
more letters of gratitude and more genuine appreciation than the 
kindly act of furnishing a few copies to members of the family, 
friends, and relatives. On its part, the Society is deeply apprecia- 
tive of the efforts of those who compile such permanent records. 

In order to simplify the work of preparing memoirs, for those to 
whom it may appear something of a bugbear, a few observations 
based on considerable experience at Headquarters may be helpful. 
The Committee on Publications invites the author (or authors) 
selected to prepare a memoir to choose his own literary style and 
content, and to use his own fair judgment as to a reasonable length. 
The desire is to avoid publishing either trite and stereotyped ac- 
counts or verbose records, which tend to belittle rather than extol 
the accomplishments of the deceased. Only three invariable rules 
have been established by the Society in connection with memoirs: 

1. The record must be headed by a title, with the man’s name 
and grade of membership in the Society, followed in the next line 
by the date of his death. 

2. The record must end with a statement of the man’s date of 
election to the Society. 

3. No photograph will be published with a memoir. 

The editorial department has standing instructions to suggest 
any other improvement, and to accord the author the privilege of 
vetoing such suggestions or making still better ones on the edited 
manuscript. A partial list of such suggestions are: 

4. A Society memoir differs from a newspaper obituary, maga- 
zine item, or memorial pamphlet in that it is intended to record 
for all time the accomplishments of the individual engineer, and 
the mass contribution of civil engineers in general to the life of the 
age in which they live. Copies of individual memoirs are trans- 
mitted to survivors as an official mark of respect by the Society, 
anticipating that, in many cases, they will be preserved as part of 
the prized records of the family. Therefore, subjects of transient 
interest might well be avoided. 

5. Some tribute to the character, or some illustration of the 
personality, of the deceased, is desirable as well as comment on his 
net contribution to the professional and community life of his day 
and generation. He thus appears as the virile center and subject 
of the account rather than as a distant and inanimate object. 

6. Padding by use of extensive quoted matter is objectionable 
because (a) it generally makes tiresome reading; (4) the connec- 
tion between the quotation and the subject of the memoir is not 
always clear to the reader; and (c) a footnote page reference to 
the original source would serve the purpose as well. It is suggested 
that authors paraphrase quoted matter, delete it entirely when 
possible or, in any case, quote sparingly. 

7. Apply to the deceased the title, if any, to which he was en- 
titled at the period of which the author is writing. Avoid referring 
to “General Blank” if, at the time, he was still ‘Lieutenant Blank,” 
and avoid using such improbable titles as ‘‘Professor’’ when speak- 
ing of the deceased in his early years. 

8. Introduction of extensive ‘‘Memoir’’ material pertaining to 
associates, members of the family, or descendents of the deceased 
may constitute a digression. On the other hand, geneological data 
pertaining to his direct ancestors can be made very interesting and 
pertinent 

9. Laudatory descriptions of proprietary articles, active com- 
mercial concerns, engineering textbooks, etc., except in so far as 
they are necessary to emphasize the character and attainments of 
the deceased, are usually considered beyond the scope of a pro- 
fessional society. They tend to weaken the memoir and detract 
from its dignity. 

10. Restrictions as to the use of the first and second person are 
not applied to memoirs, but authors will wish to minimize such use 


in order to avoid focusing primary attention on themselves rather 
than on the deceased. 

11. If a thorough tabulation of the engineering assignments of 
the deceased has been printed previously in some widely distrip, 
uted, permanent directory of notable men (such as the various types 
of Who’s Who), an author may choose to minimize the repetition 
of such material in the memoir, citing only full footnote page refer. 
ences to the prior publication, and emphasizing the more salient 
phases of the man’s career in an attractive narrative form. The 
extent to which detailed listing of engineering assignments should 
be recorded is left to the discretion of the author. 

12. If a memoir has been published previously by another 
organization, or if such publication is pending as a fact or a possibil. 
ity, the Society would prefer to have its memoir prepared by a 
separate author or committee. 

13. Vague expressions such as “recently” and “‘a few years 
ago,” which may be perfectly logical in a news obituary, tend to 
obscure the meaning of a professional record printed in the yearly 
TRANSACTIONS. 

14. Original manuscripts should preferably be double spaced, 
with generous margins, and should not be carbon copies. This js a 
courteous concession on the part of the author, to expedite the work 
of the editor and the printer. 

It is not intended that the foregoing suggestions should be re- 
strictive but rather that they should lighten the work of compiling 
a memoir. Furthermore, it may be helpful to keep in mind the 
fact that the career and character attributes of the deceased are 
the subjects of prime interest. It is hoped that authors will feel 
the widest latitude in developing their accounts into fitting and 
dignified tributes for permanent record. 





New York Local Sections Make Recom- 
mendations for Civil Service Grades 


IN A LETTER addressed to the Temporary Salary Standardization 
Board of the State of New York, dated September 25, 1937, a 
joint committee representing the Buffalo, Ithaca, Metropolitan, 
and Syracuse Sections of the Society recommended the adoption of 
eight specific grades for engineers in the state service, on a salary 
basis equal to that provided for other professions having equal 
qualifications. This action is an excellent example of an initial 
step by Local Sections designed to assist engineers to secure in 
their respective communities the adoption of recommended salary 
scales by employing agencies. 

The brief submitted by the New York Local Sections is in part 
as follows: 

“The ever-increasing complexity of governmental problems de- 
mands that the engineering personnel of the State Civil Service 
be composed of the best engineering talent, and the maintenance 
of the present high standard of quality will depend in great measure 
on the allocations you will make. 

“The Education Law of the State of New York has defined the 
term ‘Professional Engineer’ and has established the qualifications 
requisite to obtain such designation by the Licensing Board. The 
Joint Committee therefore recommends: 


That only such engineering titles be allocated to Pro- 
fessional Service (Section 7) as require qualifications 
equal to those established by the Education Law, and 
that the following schedule of allocations be made: 


GRADE 


TiITLe 
Junior Engineer . 2 Asst. Chief Engineer } 
Assistant Engineer . 3 Assistant Commissioner) 
Senior Engineer 4 Assistant Director 6&/ 
‘ ie a Engineer-Secretary 
Associate Engineer . 5 Executive Engineer 


8 


Asst. District Engineer Chief Engineer 
District Engineer Director a 

“The recommended schedule has been based on the principle 0 
allocating the highest civil service title, reporting directly to # ° 


Principal Engineer Commissioner } 
6&7 
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Vol N oO. 
Requests for further information regarding E.C.P.D. and the 
accrediting program may be addressed to A. B. Parsons, Secretary, 
E.C.P.D., 29 West 39th Street, New York, N.Y. 
The institutions whose civil engineering curricula have been 


— head, to Grade 8. The executive and administrative 
*< below that of commissioner, chief engineer, or director have 
ted to Grade 6and 7. Engineering titles below the execu- 
inistrative class have been allocated in logical relation. 


» title demanding qualifications requisite for the status of Pro- 
i ngineer should be allocated below Grade 2 

|,int Committee has prepared its recommendations on the 
declared policy of the State as defined in Section 1 of 












































asis 
of “ha 9‘... to provide equal pay for equal work,’ and believes 
ib. h at t irpose of the Chapter *. . . to ensure to the people and 
9 the taxp ayers of the State of New York the highest return in serv- 
on ices for the necessary costs of government,’ will be more certainly 
Pr. accomplished by providing compensation for engineers equal to 
nt that provided for other professions demanding equal qualifications 
he of educational training and experience and exercising like responsi- 
ld bility of office 
“The above recommendations are in accord with the conclusions 

er of an extensive study of salaries now in process by a committee of 
il. the American Society of Civil Engineers. The Joint Committee 
a will appreciate the opportunity of supplementing this brief by fur- 

ther correspondence or by personal appearance should your Honor- 
urs able Board « le -sire more detailed data in support of the above recom- 
to ndations. 
ly —* brief was signed by William T. Huber for the Buffalo Sec- 
tion, John E. Perry for the Ithaca Section, D. B. Steinman for the 
d, Metropolitan Section, and Earl F. O’Brien for the Syracuse Sec- 
a tion, and was acknowledged with thanks by Frank L. Tolman, 
rk secretary to the State Temporary Salary Standardization Board. 
e 
. Engineering Curricula Accredited by 


Engineers’ Council 


For the first time in the history of engineering education in the 
United States, engineering curricula throughout the country have 
been appraised by a representative body of engineers, and a single 
accredited list has been published of courses of study deemed 
worthy of approval. The accrediting process has been carried out 
during the past two years by the Engineers’ Council for Profes- 
sional Development (E.C.P.D.), a joint organization created by 
seven national engineering societies for the purpose of enhancing 
he status of the engineering profession. The participating groups 
are the American Society of Civil Engineers, the American In- 
stitute of Mining and Metallurgical Engineers, the American So- 
ciety of Mechanical Engineers, the American Institute of Electrical 
Engineers, the American Institute of Chemical Engineers, the 
Society for the Promotion of Engineering Education, and the 
National Council of State Boards of Engineering Examiners. 

Working through four committees, E.C.P.D. inaugurated a 
program dealing with the selection, guidance, training, and recog- 
nition of members of the engineering profession. The objective 
of the Committee on Engineering Schools was “‘to formulate cri- 
teria for colleges of engineering, which will insure to their graduates 
a sound educational background for practicing the engineering 
profession,’’ and to give recognition to those institutions prepared 
to teach engineering according to acceptable standards. Accredit- 
ing was based on both qualitative and quantitative criteria, and 
he procedure involved the use of an extensive questionnaire and 
a pe -— visit to each institution by a committee of engineers. 
Part ipation of the educational institutions was voluntary, and 
tion was made only at their invitation. 

‘nt of the accredited list, including those curricula 
mined last year in the New England and Middle-Atlantic states 
made at the fifth annual meeting of E.C.P.D. on October 1, 

On that date 107 engineering schools had been visited and 
urricula accredited in 16 branches of engineering. Commit- 
ection throughout the country numbered 102 engineers. 

© accredited list does not include certain specialized cur- 
: t ‘d for consideration, which, although apparently 
restricted fields, are not closely related to engi- 
nterpreted by E.C.P.D. Nor does it include five 
ee ich have applied for accrediting with the request 

** ie Visits of inspection be made in 1937-1938. Finally, pro- 

‘ts mace by E.C.P.D. for annual review of the accredited 
rough its Committee on Engineering Schools, of which Dr. 
byte ton, President, Massachusetts Institute of Tech- 
VEY, 1IS Cha in. 





nnounceme 


accredited are as follows: 


University of Alabama 

University of Arizona 

University of Arkansas 

Armour Institute of Technology 

Brown University 

Bucknell University 

University of California 

California Institute of Tech- 
nology 

Carnegie Institute of Technol- 
ogy (a) 

Case School of Applied Science 

University of Cincinnati 

The Citadel 

Clarkson College of Technology 

Clemson Agricultural College 

College of the City of New 
York (a) 

University of Colorado 

Columbia University () 

Cooper Union Institute of Tech- 
nology (c) 

Cornell University 

Dartmouth College 

University of Delaware 

University of Detroit 

Drexel Institute 

Duke University 

University of Florida 

Georgia School of Technology (d) 

Harvard University (e) 

Howard University 

University of Idaho 

University of Illinois 

lowa State College 

State University of Iowa 

Johns Hopkins University 

University of Kansas 

Kansas State College 

University of Kentucky 

Lafayette College 

Lehigh University 

Lousiana State University 

University of Louisville 

University of Maine 

Marquette University 

University of Maryland 

Massachusetts Institute of Tech- 
nology (Civil Engineering) 

Massachusetts Institute of Tech- 
nology (Building Engineering 
and Construction) 

University of Michigan (Civil 
Engineering) 

University of Michigan (Engi- 
neering Mechanics) 

University of Michigan (Trans- 
portation Engineering) 

Michigan College of Mining and 
Technology 


Michigan State College 

University of Minnesota 

University of Missouri 

Missouri School of Mines and 
Metallurgy 

Montana State College 

University of Nebraska 

University of New Hampshire 

University of New Mexico 

New York University (a) 

Newark College of Engineering 

North Carolina State College 

University of North Dakota 

Norwich University 

Ohio State University 

University of Oklahoma 

Oklahoma Agricultural 
Mechanical College 

Oregon State College (Exclud- 
ing Business Option) 

University of Pennsylvania 

Pennsylvania State College 

University of Pittsburgh 

Polytechnic Institute of Brook- 
lyn (a) 

Princeton University 

Purdue University 

Rensselaer Polytechnic 
tute 

Rhode Island State College 

Rice Institute 

Rose Polytechnic Institute 

Rutgers University 

University of Santa Clara 

South Dakota State College 

South Dakota State School of 
Mines 

Stanford University 

Swarthmore College 

Syracuse University 

University of Tennessee 

University of Texas 

Agricultural and Mechanical 
College of Texas 

Texas Technological College 

Tufts College 

Tulane University of Louisiana 

Union College 

University of Utah 

University of Vermont 

University of Virginia 

Virginia Military Institute 

Virginia Polytechnic Institute 

Washington University 

University of Washington 

State College of Washington 

West Virginia University 

University of Wisconsin 

Worcester Polytechnic Institute 

Yale University 


and 


Insti- 


EXPLANATORY NOTES 


(a) Accrediting applies to both the day and evening curricula. 

(6) Accrediting applies to the four-year and five-year curricula 
leading to the bachelor of science degree. 

(c) Accrediting applies to day curriculum only. Action on even- 
ing curriculum deferred pending granting of degrees. 

(d) Accrediting applies to both regular and cooperative curricula. 

(e) Accrediting applies only to curriculum as submitted to 
E.C.P.D. and upon completion of which a certificate is 
issued by Harvard University certifying that the student 
has pursued such a curriculum. 
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Preview otf Proceedings 
~~ 
By Harotp T. Larsen, Editor 
Municipal and santlary engineers, city planning specialists, hy 
draulic engineers, highway engineers, specialists in economics and 
mance ind é ndartly, construction engineers, structural engineers, 
rt m engineers, ind hydroelectric pr wer peciait all these 
hould nd oF r more sectton f the November issue of ‘‘Proceed- 
? sable Ti checks the roster of all the Divisions of the 
ety except, perhaps, three, and 1s a fair demonstration of the kind 
f “Pp , he Committee on Publications is trying to create 
MULTIPLE STAGE SEWAGE SLUDGE DIGESTION 
A grea iss of practical operating data has been assembled to 
form the basis of a new paper on sludge digestion, a subject upon 
which little authentic information has been published in the past. 
his paper, which is entitled ‘Multiple Stage Sewage Sludge Diges- 
tion,”’ i y A.M. Rawn, M. Am. Soc. C.E., A. Perry Banta, Ass 


M. Am. Soc. C.] It is one of these 


meeting of the 


ind Richard Pomeroy, Esq 
i Sanitary Engineering Division in 
York City in 


January 1936, a gathering worthy of its large 
attendar A severely condensed abstract of the paper was pub- 
lished in the March tssue of Civic ENGINEERING. In its present 
form the authors offer a technical paper, complete within its well 
defined scope, for discussion and comment 

LABORATORY INVESTIGATION OF FLUME TRACTION 


AND TRANSPORTATION 


Few problems in hydraulics are as complex as those that concern 


the transportation of debris, and few have in recent years engaged 


the attention of so many investigator Knowledge of the subject 
is in a state of flux, and wide differences of opinion exist. At this 
time, therefore, a paper that surveys the entire field should be 
especially welcome Such a paper is “Laboratory Investigation 


by Y.I 


main headings 


of Flume Traction and Transportation, Chang 


The ubject 1s presents 


Part I is 


required to cause 


d under three 


principally with the tractive force: 


concerned 


initial movement of debris; the laboratory investigation by the 
writer is described im detail, an equation for critical tractive force 
is presented, and the results obtained by other investigators are 
tabulated and shown to conform generally to the same equation 


Part Il deals with the laws of transportation by traction, and Part 
LIL, with the 
Mr. Chang’s experiments are reviewed briefly, while the major part 


sentation consist 


laws of transportation by suspension. In each case 


of the pre ; of theoretical analyses and discussions of 


the work of other experimenters 


INCREASING THE TRAFFIC CAPACITY OF THOROUGHFARES: A 
SYMPOSIUM 
Traffic congestion in relation to highway improvements—the 
causes of congestion and suggested remedies; the cost of action in 


and the cost of inaction in terms of accidents 


entitled “‘In- 


terms of dollars; 
this is the subject ol 
creasing the Traffic Capacity of 
were presented at the meeting of the City Planning Division, 
held at the the Pittsburgh Meeting of the Society in 
October 1936, and one at the 
in connection with the Annual Meeting of the Society in New 
York City last January 

rhe three papers, based on experience in and around Pittsburgh, 


a comprehensive symposium 


rhoroughfares.’’ Three of the 
papers 
time of 
meeting of the Highway Division, 


in Allegheny County, Pennsylvania, were reviewed very briefly 
in Crvit ENGINBERING for January 
serve as Similarly, a few comments on the 
fourth paper, based on experience in the state of New Jersey, were 
March 1937 CrviL ENGINEERING Phe 
ented for discussion are much n 

Che first paper of the symposium, ‘‘Causes of Failure in Handling 
lraffic,’’ by L. W. McIntyre, M. Am. Soc. C.E., 


detailed statistics upon which the conclusions of sub 


1937, and these reviews should 
in ample ‘‘preview 
published in the issue of 


papers now being pre ore complete 
tates the problem 


ind presen 


sequent writers rest, Thesecond paper,forexample, entitled ‘‘Reme- 
dies to Relieve Traffic Congestion’’ is supported directly by th 
tabular data in the papet by Mr. McIntyre his second paper is 
by Donald M. McNeil, Jun. Am. Soc. C.E 


rhe third paper, entitled “Improvement to Reduce Traffic Ac 





Vou- No.1 


cidents,"’ by Arnold H. Vey, Esq., is based upon traffic , 


in the state of New Jersey and relates to the broad sub - a = 
symposium in that it outlines the influence of traffic } art : 
restricting the capacity of thoroughfares, and offers Va! le : A 
vice in designing highways to reduce accidents. It migh: }y = 7 
that the keynote of Mr. Vey’s thesis is to be found in a significa, 
statement to the effect that, if it were possible to reconstruct + 

= 





Way STREET, 
UsinGc SEPARATI 


VIeEw or ON! 


VEHICLES 


SHOWING SLOW AND Fast-M 
LANES Except FoR Ricnr Tr 
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35,000 miles of improved and unimproved highways in the sta 
New Jersey, highway accidents could be reduced to a nun 
per cent less than the present accident toll. Conceding tha 
action is impracticable from an economic standpoint 
that in new highway improvement, the design and const: 


be such that it will be difficult or less possible for drivers t 


form improper practices causing accidents Finally, 
paper entitled ‘“‘Economics of Alignment, Grade, and Widt! 
E. L. Schmidt, Esq.,sums up the entire case by discussing how 


the necessary improvement to increase the capacity of thoroug 
fares, will cost. One of the solutions of the traffic congestior 
lem discussed in this symposium, is demonstrated in the 


In this case, a crowded street has beet 


panying photograph 
one-way”’ with slow-moving and fast-moving traffic using 


lanes, right turns being permissible 
ABRIDGED TRANSLATIONS OF HYDRAULIC PAPERS 


Engineers in all types of hydraulic work will be interest« 
collection of abridged translations of hydraulic papers preset 
this isssue of PROCEEDINGS. German, French, Italian, and Spa 
hydraulicians are represented, and the subjects range from la 
tory studies of the roughness problem to a discussion of pra 
means for computing flow conditions in channels with stee 

rhis collection of translations is the outgrowth of an idea 
presented by Donald P. Barnes, Assoc. M. Am. Soc. C.E 
Mr. Barnes envisaged an informal organization of recipient 
John R. Freeman Traveling Scholarships, for the purpose otf s 
lating the translation of hydraulic papers that would not othe: 
be available to American engineers. In April 1935 he transn 
detailed proposal for such translations to the Committe 
lications, pointing out at that time that although the work wa 


Fr 


tiated “as an expression of appreciation for John R. f1 
, 


efforts in behalf of the profession,”’ the identity of the tran 
was immaterial and the participation of all interested pet 
The Committee gave its general approvai | 


posal, and by the spring of 1937 a representative g1 
Following endorsement by 


' 
I 
. 


welcomed 
had been assembled. the 5] 
mittee on Hydraulic Research, and review by other 
papers were accepted for publication 
hese translations are not subject to discussion, 4 
appear in TRANSACTIONS. Reprints of individual | 
be available, but a limited number of reprints of t 
tion will be stocked for sale at 80 cents each (40 cents 
For the information of the Committee on Publi 
are cordially invited to communicate their reactio! 
tion to the Manager of Publications 





vot. 7, NO. I 
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co— an 


Americ an Engineering Council 


. Warhington Embassy for Engineers, the National Representa- 
. . rge Number of National, State, and Local Engineering 
nt Societies Located in 40 States 


4 





GOVERNMENT REORGANIZATION 


seRVERS feel that it is for the best that no action was 
evens reorganization in the confusion which ob- 
g the hurried days of the last session of Congress. The 
ives citizens time to investigate the proposed reorganization 
nd to express their opinions to members of Congress. 
refore, invites the attention of member societies to the 
wing facts regarding the present status of government re- 
ation ideas and legislation. 
left S. 2970 and H. R. 7730, H. R. 8276 and H. R. 8277 
idars as proposals for hig reorganization of the federal 
t of the United States. S. 2970, which was introduced 
resistance to the original proposition for reorganization, 
rted back to the Senate without amendment and with the 
mendation that it should pass. 
R. 7730, providing the President with six administrative 
its, was reported to and passed by the House without hear- 
t failed to receive consideration by the Senate. H. R. 8276, 
ng a general auditing office, and H. R. 8277, revamping the 
Service System, were reported without hearings and left on 
dar of the House at the close of the session. 
NS ineers and engineering societies wishing to exercise their 
idvise members of Congress on this vitally important 
id contact members of Congress while they are at home. 
will be glad to have copies of all such communications for 
formation and guidance of officers, staff, and committees 
iy be called upon for expressions of engineering opinion by 
igating committees and members of Cengress. 


Som 


U. S. Housinc AUTHORITY 


S. Housing Authority became a reality with the signing 
Vagner-Steagall Public Housing Bill by President Roosevelt 
ver 3, 1937. In final form, the Act gives the Secretary 
rior general supervision of the U. S. Housing Authority 
real power of the Authority in ‘‘an administrator to 
| by the President by and with the advice and consent 
illion dollars is to be entrusted to the administrator with 
In addition, the President may, at any time 
s discretion, transfer to the Authority any right, interest, 
| by any department or agency of the federal govern- 
iny housing or slum-clearance project, including unexpended 
of funds heretofore allocated for such purposes, and em- 
engaged in housing or slum-clearance. The Authority 
any or all activities undertaken in connection with 
s transferred to it from other agencies. The Authority 
and utilize voluntary and uncompensated services 
ployees of federal, state, and local governments found de- 
he performance of its many duties. 
helpfulness, Council made the following statement 
Roosevelt, who has expressed his appreciation for the 
gineering organizations: 
gimeers appreciate the difficulty involved in choosing an 
rator . Several branches of the engineering profes- 
ed States are thoroughly familiar with the housing 
Many engineers are engaged in public and private 
, and some are well-known authorities on urban 


w restrictions 


paccept 


a Spirit 


& enterprise 


ng W involves the elimination of unsafe and unsanitary 
"g conditions. The American Engineering Council will 
© al opportunities to be of service to you and to the Ad- 
tor U. S. Housing Authority.” 
BUILDING MATERIALS RESEARCH 


g rials research is being emphasized with particular 
v-cost housing by the U. S. Bureau of Standards 

ind a grant of $198,000 by the last Congress. The 

of the work is to furnish government agencies, 

5 stry, and the public with technical information 
ble source on the engineering properties of build- 
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ing materials as incorporated in the structural elements and equip- 
ment of a house, with particular reference to low-cost housing. It 
is to include new materials, equipment, and methods of construc- 
tion as well as those already in use. 

A general statement outlining the objectives, procedure, and 
scope of the program, and known as Letter Circular LC502, Re- 
search Program on Building Materials and Structures 1937-1938, 
may be obtained by writing directly to Dr. H. L. Dryden, Bureau 
of Standards, Washington, D.C. 

PWA ano WPA 

PWA officials privately agree that PWA may really be nearing 
the end of its days as a spending or pump-priming agency. Plans 
are actually being made to gradually reduce its activities to the 
point where they may be handled by a skeleton organization 

It is more or less generally believed that the expenditure of the 
larger appropriations is likely to be continued by established depart- 
ments and permanent agencies through which demands for federal 
funds are usually made. Since such activities are 
the public eye, they are more likely to be continued and to con- 
tribute to an unbalanced national budget than might have been 
permitted among the temporary spending agencies 

Even though the Public Works Administration would not get, 
additional funds, it still has $1,000,000,000 in unfinished projects 
and commitments to complete. While PWA may not make any 
more grants and loans, the organization is not likely to go entirely 
out of existence without further notice. 

Section 206 of the Public Works Extension Act of 1937 bars the 
Public Works Administration from accepting applications on proj- 
ects for the first time since June 16, 1933. More than 25,000 appli- 
cations have been filed for projects involving over $7,000,000,000 
in grants and loans and an estimated total construction 
in excess of $10,000,000,000. Less than one-half of those applica- 
tions were approved but actual cost on work done appears reason- 
able in comparison with other phases of emergency construction. 

Works Progress Administration appears to be the last of the 
emergency spending agencies which is open to applications for 
projects and in a position to accept additional financial responsi- 
bilities. WPA obligations are numerous, but it is still spending at 
an annual rate of $1,500,000,000. 

Engineers have had much to do with CWA, FERA, and WPA, 
and while that organization, under the three names, has been 
eminently successful in doing what it set out to do im- 
mediate employment for the heads of relief families—many well- 
informed engineers objected when WPA invaded the construction 
field on ‘‘a force account”’ basis, and when it relieved the political 
subdivisions of their architectural and engineering work. 

An excellent opportunity seems to be open to the Works Progress 
Administration to get out of the construction business. That could 
not be done abruptly, but it might be accomplished in reasonably 
good time. State and local engineering organizations and local 
sections of national engineering societies may perform a public 
service of national significance by encouraging local authorities to 
resume full responsibility for all public construction work in their 
respective communities 


less obvious to 


cost 


create 


ACTIVITIES OF COUNCIL 

The Eighteenth Annual Assembly of the American Engineering 
Council and the Eighth Annual Conference of Secretaries of Engi- 
neering Associations, Clubs, Councils, Institutes, and Societies in 
the United States are scheduled for January 13, 14, and 15, 1938. 
The meetings are to be held at the Hotel Mayflower in Washing- 
ton, D.C. A number of problems of common concern to the engi- 
neering and allied technical professions are being considered by the 
committees, and the programs, with the All Engineers’ Dinner, are 
expected to hold unusual interest for all branches of engineering. 

A meeting of the committee on the merit system of American 
Engineering Council was held in New York, September 16, on the 
call of Chairman R. L. Sackett. There were present Messrs 
Berrlsford, Bishop, Henline, and Hoyt of the committee and F. M. 
Feiker, ex officio. The committee concurred in the idea of devising 
ways and means of forwarding the merit system by preparing a 
plan of procedure whereby state and local societies could sponsor 
the merit system for employment of engineers in states and munici- 
palities as well as to continue to forward, in the public interest, 
the general desirability of merit as a basis for federal employment 
Washington, D.C. 

October 1, 19 























News of Local Sections 





Scheduled Meetings 


Burrato Secrion—Luncheon meeting at the Buffalo Athletic 
Club on Nov. 9, at 12:15 p.m 

CENTRAL Onto Section—Luncheon meeting at the Chittenden 
Hotel on Nov. 18, at 12:00 m. 

CLEVELAND Section—Luncheon meeting at the Chamber of 
Commerce on Nov. 9, at 12:15 p.m. 

Iowa Section—Annual meeting at Ames, Iowa, on the after- 
noon and evening of Nov. 18. 

Kansas City Section—Dinner meeting at the University Club 
on Nov. 9, at 6:30 p.m. 

Los ANGELES Section—Dinner meeting on Nov. 10, at 6:15 
p.m. 
METROPOLITAN SeEcTION—Joint meeting on welding at the 
Engineering Societies Building in New York City on Nov, 17, at 
8:00 p.m. 

Mip-Soutu Sect1ion—Business meeting at Greenville, Miss., on 


Nov. 5 and 6. 

NASHVILLE Secrion—Dinner meeting in Kissam Hall at Van- 
derbilt University on Nov. 2, at 6:30 p.m. 

PHILADELPHIA SecTION—Dinner meeting at the Engineers’ Club 
on Nov. 17, at 6:00 p.m. 

PirrspurGH Section—Monthly meeting at the William Penn 


Hotel on Nov. 8, at 8:00 p.m. 
SACRAMENTO SEcTION—Luncheon meeting every Tuesday at 


the Elks Club at 12:10 p.m. 
San Dreco Secrion—Dinner meeting at the Diner Cafe on Nov. 


18, at 6:30 p.m. 
San Francisco Section (Junior Forum)—Meeting at the 


Engineers’ Club on Nov. 16. 
Sr. Louris Secrion—Annual meeting at the Statler Hotel on 


Nov. 20, at 6:30 p.m. 

TENNESSEE VALLEY Section—Dinner meeting of the Knoxville 
Sub-Section at the University of Tennessee Cafeteria on Nov. 4, 
at 6:15 p.m. 

Texas Sectrion—Luncheon meeting of the Fort Worth Branch 
at the Blackstone Hotel on Nov. 12, at 12 m.; luncheon meeting 
of the Dallas Branch at the Dallas Athletic Club on Nov. 1, at 


12:15 p.m, 


Recent Activities 
BUFFALO SECTION 


On September 24 members of the Buffalo Section enjoyed a golf 
tournament and dinner, which took place at the Park Country 
Club. When dinner was over George S. Minniss, president of 
the Buffalo Section and chief engineer of the Buffalo Grade Cross- 
ing and Terminal Station Commission, presented prizes for the 
best golf and made announcements of the Section’s fall activities. 
The other after-dinner speakers were A. E. Horst, chairman of the 
Construction Division of the Society, who showed stereopticon 
slides of tunnel construction on the Buffalo intercepting sewers; 
and Edward P. Lupfer, Acting President of the Society, who gave 
a brief report on the semicentennial celebration of the Engineering 
Institute of Canada and discussed plans for the forthcoming Fall 


Meeting of the Society. There were 40 present. 
CLEVELAND SECTION 


The Cleveland Section held its first meeting of the season on 
October 3 in the Colonial Room of the Chamber of Commerce. 
Off to a good start, the members turned out well to hear C. C. 
Chambers, chief engineer of the Muskingum Watershed Conser- 
vancy District, speak on the subject of “The Muskingum Water- 
shed District—Its Objectives and Relationship to Similar Proj- 
ects.” This talk proved to be very interesting and enlightening. 

Kansas Crry (Mo.) Section 


There were 52 present at a dinner meeting of the Kansas City 
(Mo.) Section, which took place at the University Club on Septem- 
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ber 14. Following dinner, Thomas J. Seburn, traffic en neer fc 
Kansas City, spoke on the topic, “Traffic Engineering an Safer a 
stressing the engineer's réle in the solution of traffic probe: u 
Seburn’s paper was ably discussed by Frank C. Lynch, acter ° 
the Safety Council. A smoker and social hour were « joyed = 
the close of the technical program. - 


Los ANGELES SECTION 


Approximately 125 members and visitors were present at th 
September 15 meeting of the Los Angeles Section, which was held os 
the Friday Morning Club. Special guests included 22 young men 
from the University of Mexico, who are making a tour of — 
tion of construction projects in this country. Addresses - 
given by Henry A. Babcock, real estate economist, and Donald \4 
Baker, consulting engineer of Los Angeles. The former discussed 
the development of urban areas, while Mr. Baker Spoke on the 
yeas problems facing the Los Angeles Metropolitan 

ea. 

A meeting of the Junior Forum was held preceding the Section 
meeting. During this session members of the Forum reviewed the 
reports of Junior activities for other Sections, as published in the 
July issue of Crvi. ENGINEERING, and planned its activities and 
committee work for the ensuing year. 


NASHVILLE SECTION 


E. W. Bauman has resigned as president of the Nashville Se. 
tion because of moving his home to Cleveland, Ohio. On October 
3 the Section elected W. A. Coolidge as president, and S. A. Weak. 
ley as vice-president. 


NORTHWESTERN SECTION 


A dinner meeting of the Northwestern Section took place at the 
St. Paul Athletic Club on September 14. Preceding the meeting 
an inspection tour was made of the construction of the sewage- 
treatment plant at Pig’s Eye Island. A short report on the Local 
Sections conference, held in Ann Arbor, Mich., in July, was given 
by A. J. Duvall, who was delegate from the Section. He was 
followed on the program by C. C. Wilbur, the speaker of the eve. 
ning. Mr. Wilbur, who is chief engineer of the Minneapolis-s: 
Paul Sanitary District, gave an interesting talk on the financing, 
construction, and operation of the Minneapolis-St. Paul Sanitary 
District Project. The attendance numbered 50. 


PORTLAND (OrB.) SECTION 


A joint meeting of the Portland (Ore.) Section and the Pro- 
fessional Engineers of Oregon was held in the Public Service Build- 
ing in Portland on September 23. There were approximately 1(0 
present to hear Glen H. Smith, speaker of the evening. Mr 
Smith, who is engineer of outside construction of the Seattle, 
(Wash.) Lighting Department, used colored lantern slides to i- 
lustrate his talk on the source of Seattle’s light—the hydroelectric 
developments on the Skagit River. Then Paul Trueblood, de- 
signer of the proposed Ruby storage dam, discussed some of the 
technical problems involved in the design of that structure. After 
the meeting refreshments were served. 


PROVIDENCE SECTION 


The first meeting of the season of the Providence Section was 
held in the Soils Laboratory of the U. S. Engineer Office on Sep- 
tember 30. A talk on soil mechanics was given by Waldo I. Keo 
erson, chief of the Soils Laboratory of the U. S. Engineer Office, w® 
stressed the need for cooperation between civil engineers and sai 
technicians. Following his talk, an inspection tour of the labora 
tory was made, and the tests to determine the physical properties 
of soils were demonstrated. There were 24 present 


ROCHESTER SECTION 


Twenty-one members of the Rochester Section gathered for 
dinner meeting at the Central Y.M.C.A. on October 4. Following 
dinner there was a business session, during which many matters 
interest to the Section were discussed. The chairmen of seve 
committees also gave reports. Members endorsed the ec! 
stand taken by a local paper in suggesting the employment = 
traffic engineer, and seconded a motion to the effect that o'™ 
Local Sections in the western part of the state be invited to *" 

a joint meeting at some central location. 


; 
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Station; 
all of wi 
sisted of 


by stude 
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phe se} 
, dinner held at the Diner Cafe on the 23d. Following dinner 


le Je 


edan 


thly 


SACRAMENTO SECTION 


its usual custom, the Sacramento Section continued 
kly luncheon meetings during September. On the 
lohanson gave a talk on Sacramento’s new fire-alarm 
ere were 44 present. ‘Standard Typical Sections for 
ghways”’ was the subject of an interesting paper pre- 
14th. The author of this paper was Fred J. Grumm, 
urveys and plans for the California State Division of 
The attendance numbered 62. On September 21, 

| present to hear Martin H. Blote, assistant hydraulic 
the California State Department of Public Works, who 
strated lecture on ‘“‘Harnessing the Mud Flow of Mount 


‘laciers.”” The 47 members and guests in attendance 


ing held on September 28 enjoyed hearing H. B. Walker, 
f agricultural engineering at the University of Califor- 
the subject of ““Heating Citrus Orchards for Protection 


San Dreco SECTION 


tember meeting of the San Diego Section took the form 


ynge, of the San Diego Gas and Electric Company, pre- 


,otion picture showing the laying of a 6-in. cast-iron gas 
ss San Diego Bay. After the motion picture, the regular 


siness meeting of the Section was held, at which such 
upping, engineers’ salaries, and various Local Section 


were discussed. There were 10 present. 


“~ 


St. Lours SECTION 


tember 7 the first regular luncheon meeting of the St. 
tion took place at the Hotel Mayfair, with 48 present. 


ision the program consisted of a talk by F. W. Green, 


lent of the St. Louis Southwestern Railway Lines, who 
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gave an informative talk on the meaning and purpose of the Mis- 
souri Society of Professional Engineers. These remarks were 
amplified by E. W. Carlton, professor of structural engineering at 
the Missouri School of Mines and Metallurgy, who has just been 
elected president of this society. A lively discussion followed 
from the floor. 


Sout CAROLINA SECTION 


The summer meeting of the South Carolina Section took the 
form of a two-day session held at Clemson Agricultural and Me- 
chanical College of South Carolina on July l6and17. The technical 
program presented on this occasion consisted of talks by the fol- 
lowing: F. H. H. Calhoun, dean of the school of chemistry and 
geology at the College, whose topic was ‘‘The Mineral Resources 
of South Carolina’; H. A. Smith, state forester, who discussed 
the forest resources of the state; James E. Gibson, manager and 
engineer of the Charleston Commissioners of Public Works, whose 
subject was ““‘Tunneling Twenty-Six Miles Through Marl’; and 
Wilbur S. Smith, traffic engineer of the South Carolina State High- 
way Department, who spoke on highway safety and planning 





Hawaii a New Section 


Upon prescribed application by interested members living in 
Hawaii, the Board of Direction on October 4, 1937, approved of 
and constituted a new Local Section to be known as the Hawaii 
Local Section. This is the third and most distant Section to be 
established by the Society outside of the continental United States 
The other two are in Puerto Rico and Panama. 

It is interesting to note that the recent inauguration of air service 
in the Pacific as well as in the Caribbean has brought distant Sec- 
tions into relatively close and intimate contact with the Society. 











Student Chapter Annual Reports 


For the School Year, 1936-1937 








\GRICULTURAL AND MECHANICAL COLLEGE OF TEXAS 


e Agr 


icultural and Mechanical College of Texas Student Chap- 


rts that the past school year was one of unusual interest 


ivi 


KnOWTI 


ng tne 


C; 
rit 


4 


ity. On October 27 the Chapter was host to several 


guests at a banquet given in the college dining hall. 
e were F. C. Bolton, dean of the college of engineering; 
secke, director of the Texas Engineering Experiment 


nd the late J. M. Howe, consulting engineer of Houston, 


spoke. Entertainment at the other 13 meetings con- 
showing of the Society’s illustrated lectures and talks 
members of the faculty, and outside speakers. The 
led E. P. Arneson, Director of the Society, and A. C. 
t engineer for the Texas State Highway Department. 
sion M. W. Long, secretary of the American Concrete 


ciation, showed pictures depicting the manufacture of 


ind on May 20 the annual farewell banquet took 


ANTIOCH COLLEGE 


past school year the Antioch College Student Chapter 

tings, with an average attendance of 15. At one of 

Royal Weller, of the Ohio State University Engineer- 

t Station, spoke on “Photoelastic Methods of Stress 
business of the Chapter and plans for the coming 
ed at some of the sessions, and on one occasion a 
was enjoyed. 


ABAMA POLYTECHNIC INSTITUTE 


eport the Alabama Polytechnic Institute Student 
it the past year has been one of unusual activity 
Seven programs were devoted to student talks, 
ved to be very interesting. On other occasions 
speakers—among them R. E. M. Des Islets, 
Engineers, U.S. Army, and G. N. Mitcham, 


director of soil erosion control work for the state of Alabama. On 
April 2 and 3, 1937, the Chapter was host to the annual convention 
of the Southeastern Conference of Student Chapters. Many dis- 
tinguished engineers attended the conference, and the entertain- 
ment for the occasion included a tea dance, a banquet, an inspec- 
tion trip to Martin Dam, and an engineers’ ball. 


CALIFORNIA INSTITUTE OF TECHNOLOGY 


Several inspection trips and social gatherings, in addition to a 
number of technical meetings, made the past school year an un- 
usually interesting one for the California Institute of Technology 
Student Chapter. During spring vacation Prof. Franklin Thomas 





Group FROM CALIFORNIA INSTITUTE OF TECHNOLOGY STUDENT 
CHAPTER VISITS THE METROPOLITAN AQUEDUCT PROJECT 
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arranged for a three-day field trip to the Metropolitan Aqueduct 


now under construction. Members of the Chapter were greatly 
interested in the various features of this huge project, which is be- 
ing built by the Metropolitan Water District of Southern Cali- 
fornia Che accompanying photograph shows some of the stu- 


dents in oil skins about to enter San Jacinto Tunnel. Inspection 
to the Glendale flood-control project as well as through Los 
In April the Chapter 
“engineering open house, May it 


Angeles Section at a dinner in Dabney Garden 


trip 
Angek 


sponsore dan 


Harbor by boat were also enjoyed 


and in acted as 
host to the Lo 
BROWN UNIVERSITY 


Outside speakers were present at three of the six meetings held 


by the Brown University Student during the past school year 
These were Mason J. Young, lieutenant colonel, Corps of Engi- 
neers, U.S. Army, who gave an illustrated talk on flood-control 
work; Harry T. Immerman, chief engineer of Spencer, White and 
Prentis, New York City, whose topic was “Foundations and 
Underpinnings and Ole Singstad, chief engineer for the New 
York City Tunnel Authority The other sessions were of an 
organizational or business nature 
BUCKNELL UNIVERSITY 


Members of the Bucknell University Student Chapter foynd it 
profitable to cooperate with the other engineering societies on the 
campus in holding during the past school year. In 
addition, the Chapter enjoyed six meetings of its own and sent 
representatives to the Annual Meeting of the Society, held in New 
York City in January, and to the Student Chapter convention at 


meetings 


Villanova College in April. Among the social activities was the 
John T. Fetherston annual picnic, which took place on May 28 
Case Scnoor or APPLIED SCIENCI 
Full enrolment of those eligible for membership in the Case 


School of Applied Science Student Chapter is noted in the annual 
In addition to monthly technical 
Outside speakers 


report for the past s« hool year 
meetings, there were several business sessions 


scheduled for most of the technical programs, the list includ- 


wert 
ing J. M. Belknap, engineer for the U. S. Engineer Office in the 
Zanesville (Ohio) District; Dr. Volmar Fellenius, dean of civil 





SCHOOL 


CHAPTER MEMBERS AT THE CASI 


OF APPLIED SCIENCE 


STUDENT 


engineering at the University of Stockholm; Daniel W. Mead, 
then President of the Society; George B. Sowers, consulting engi- 
neer of Cleveland: and W. E. Wickenden, president of the Case 
School. In May the Chapter entertained the Cleveland Section of 
the Society and the Student Chapters at the University of Akron 
and Ohio Northern University at a joint dinner meeting. 


CARNEGIE INSTITUTE OF TECHNOLOGY 


[he past year was a banner one for the Carnegie Institute of 
Technology Student Chapter There were 32 meetings, half of 
which were in the hands of senior-class members of the Chapter 
who presented papers. The list of those who addressed the other 
sessions included W. S. Nathan, general manager of the Con- 
struction Specialties Company; E. H. McDermott, an engineer 
for the Rust Engineering Company; Arthur G. Butler, manager 
of engineering and construction for the Duquesne Light Company; 
J. F. Laboon, Contact Member for the Chapter; L. B. Duff, chief 
Allegheny County Department of Works; and 
design engineer for the Wichert Continuous 
In October members of the Chapter attended 


engineer for the 
Paul W 
Bridge C 


Davis, 
orporation 





¥ On, 5... Me » \ 


the Fall Meeting of the Society, which was held in Pitts irgh 

in April they were guests of the Pittsburgh Section. During 5, 
year, several social and athletic events were held joint} with ¢ 

University of Pittsburgh Student Chapter. There was 1,y 

cent enrolment of those eligible for membership 


CATHOLIC UNIVERSITY OF AMERICA 


Illustrated lectures furnished by the Society were presented . 
number of the 18 meetings held by the Catholic Universit, 
America Student Chapter during the past academic year Talk 
by students and outside speakers were enjoyed at the other « 
sions. Among the latter were Walter E. Jessup, Field Secretar 
of the Society; Ralph W. Berry, Contact Member for the Chap 
Ernest Schuster, of the U. S. Geological Survey; T. Alfred Flem;, 
director of conservation for the National Board of Fire Under 
writers; and Joseph Barnett, senior highway design engince; 
the U.S. Department of Agriculture. There was 1(0) per 
enrolment in the Chapter 


CLARKSON COLLEGE OF TECHNOLOGY 


An eight-day trip to New York City and its environs was +} 
high light of the 1936-1937 school year for the Clarkson Colleg 
Technology Student Chapter. On this trip, which was made ip 
the spring, members had an opportunity to view the Ward’: 
Island sewage-disposal project and the Williamsburg Housing 
Project in Brooklyn and to take a trip around Manhattan Islay 
and along the New Jersey coast in a government launch. Mem. 
bers of the Chapter also made a trip to Ottawa, Canada, wher 
they inspected the filtration plant. There were six tech; 
meetings during the year, with a total attendance of 100 





CLEMSON AGRICULTURAL AND MECHANICAL CoLLee: 
or SoutH CAROLINA 


Students presented papers at 14 of the 17 meetings enjoy: 
the Clemson Agricultural and Mechanical College of Sout! 
lina Student Chapter during the past school year. At other 
sions the Society's illustrated lectures were shown, and there wer 
several outside speakers. In May the annual Student ( 
banquet took place at the Clemson Grill. 


Ld 





CoLUMBIA UNIVERSITY 


Students played an active part in making the 1936-193; 
ings of the Columbia University Student Chapter a suc 
all, they presented 18 papers, all of which were well prepa: 
interesting. The list of outside speakers included Erm 
Goodrich, Contact Member for the Chapter; Harold M. | 
engineer and planning consultant for the Regional Plan Asso ng 
tion: T. Alfred Fleming, of the National Board of Fire 
writers; and J. T. Meyer, of the Fairchild Aerial Survey Com; 
Members of the Chapter made an inspection trip to the Flus 
Meadows, the site of the 1939 World’s Fair, where they 
soil and foundation problems. At the end of the academi , 
Prof. J. K. Finch, Faculty Adviser for the Chapter, ent , 
the members with a buffet supper and dancing. There was 
plete enrolment of those eligible for membership 


CooreR UNION 


The 1936-1937 meetings of the Cooper Union Student Ch 
Two of the six meetings ' 


were made as varied as possible. 
devoted entirely to student discussion. At the « 
outside speakers discussed various engineering project 
construction in New York City or its environs. In April 
of the Chapter inspected the West Side Improvement Pro} 
detailed account of this trip and a photograph of the member 
ing the trip appeared in the June issue of Crvit ENGI 
this department. 


ow ul . 


‘ RIN 
NEEM: 


CORNELL UNIVERSITY 


A membership drive conducted by the Cornel 
Student Chapter at the beginning of the 1936-1%: s 
resulted in the largest membership on record. There ¥ 
meetings, with a total attendance of 800. Except 
sions when students presented papers, outside ' 
scheduled for all the meetings. The list included ! 
consulting engineer of New York City; B. K. Hough, 
engineer in the U.S. Engineer Office at Ithaca, N.\ 
Cummings, district manager of the Chicago office 
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Company 
Francisco—Oakland 


of the San 


Golden Gate Bridge 


construction 


ticipation in the annual engineering show. 
COLLEGE OF THE City oF New YorK 


ile of technical meetings, inspection trips, 


yved by the College of the City of New York Student 





MBERS OF COLLEGE oF CITY OF New YorK STUDENT 
INSPECT THE HYDROELECTRIC PLANT AT PATERSON, N.J. 
g the past academic year. Students and outside 


it most of the 24 technical sessions, while on three 
illustrated lectures were shown. Inspec- 

ace important New York 
he sewage tunnel under the East River now under 


sociecy 


; 


to many projects in 
[he accompanying photograph shows a few mem 
er visiting the hydroelectric plant at Paterson, 
upter participated in the annual engineers’ open 
red two supper dances, at which new members 
the Society. The Chapter also edits Tech News, 
eographed weekly, which contains news of the 
f the school of technology 


DREXEL INSTITUTE OF TECHNOLOGY 


ikers were present at all six of the 1936-1937 meet 


Institute 
Student 
neg these 
ngand J. M 
‘ the I S 
Philadel 
super;r- 
Warner 
Martin and 
Phiiadel 


ransit Com 


ilway track 

Shrader 
va Photo 
ilysi and 
who discussed a method of stress an 
In January the Chapter acted as 
Iphia Section of the Society for dinner and an 


rnhardt 


vibrations 


he college, and in April it sponsored an engi 
ty held at the Drexel Lodge at Newtown Square, 


) if activities 


PHAYER SCHOOL OF CIvIL ENGINEERING) 


inar was held in conjunction with the meet 
th College Student Chapter during the second 
In all, 15 student papers were 
that by Heston S. Hirst 
prize given year by the 


hool year 
of them 
hfty-dollar 


was 
car h 
Outside 


Engineers for the best student paper 


On March 3 the Chapter and the Ithaca 
Society were joint sponsors of a dinner meeting at 
Moisseiff, consulting engineer of New York City, 
Bay 
Special activities included a 
tion trip to places of engineering interest in Buffalo, 


and social 
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DARTMOUTH COLLEGI 


MEMBERS OF 
STUDENT CHAPTER 


RECENT PHOTOGRAPH OF 


speakers were present at some of the meetings, the list including 
Allan Coggeshall, of Hatzel and Buekler, New York City, and 
Revere G. Saunders, of the Fairchild Aerial Survey Company. 
Extracurricular activities included a fall baseball 
games with other college teams. 


outing and 


DuKE UNIVERSITY 

There was full enrolment of those eligible for membership in the 
Duke University Student Chapter during the recently completed 
school year. Students presented papers at five of the 14 technical 
several of the Society's illustrated 
Special activities during the year included a smoker 
held jointly with student groups of the 
other engineering societies; a joint meeting with the North Caro 
lina Section of the Society; and sponsorship of the eleventh annual 


meetings, and lectures were 
also enjoyed 
local 


for the freshmen 


engineers’ show, in which the other student groups also partici 
pated 


KANSAS STATE COLLEGI 


Kansas State College 
Student Chapter during the past school year in conjunction with 


Semi-monthly meetings were held by the 


seminar engineering courses. Students, members of the faculty, 
and outside speakers cooperated to make the programs presented 
at these sessions interesting and varied. Outside speakers included 
President Mead; M. H. Davison, assistant engineer for the Kansas 


Division of Water Resources; E. M. Regier, assistant engineer of 





STUDENT CHAPTER 


COLLEG! 


KANSAS STATI 


tests for the Kansas State Highway Commission; R. C 
research engineer of the Kansas State Board of Health: 
Baldry, Contact Member for the Chapter 
tivities included several smokers 


Mitchell, 
and W. E 


Extracurricular a 


Iowa STATE COLLEGI 


here was a total attendance of 4,080 at the 12 meetings held by 
the Iowa State College Student Chapter during the past year 
Students, members of the faculty, and outside speaker 
to make the 
were Bert Myers, head of the materials testing laboratory of the 


5 COOP rated 


technical pregrams interesting Among the latter 


Iowa State Highway Commission; Maurice Miller, structural 
engineer and designer for Proudfoot, Rawson, Souers, and Thoma 
of Des Moines, Iowa; President Daniel W. Mead; Maj. H. A 























796 Civit ENGINEERING for November 1937 Vou. 7, No " 











Sentor-CLass Mempers or Iowa Strate Coiiece STupENT 
CHAPTER ON INSPECTION TRIP TO CHICAGO 


Skerry, who was engaged in administrative work on the Bonneville 
Dam; and C. Earl Webb, divisional engineer for the American 
Bridge Company. High lights of the year were the annual civil 
engineering open house, which attracted 2,000 visitors, and the 
usual senior inspection trip. This year the trip, which lasted a 
week, took the members to Chicago and to Gary, Ind . where they 
viewed numerous industrial projects and engineering improve- 


ments 
GEORGE WASHINGTON UNIVERSITY 


A number of interesting programs were enjoyed by the George 
Washington University Student Chapter during the recently 
completed school year. The list of guest speakers included Field 
Secretary Jessup, who discussed matters of general Student Chapter 
interest; Morton Macartney, chief engineer of the Self-Liquidating 
Division of the Reconstruction Finance Corporation; William 
Bowie, retired hydrographic and geodetic engineer with the U. S. 
Coast and Geodetic Survey; Gen. R. C. Marshall, who described 
engineering construction experiences during the World War; and 
Lloyd V. Berkner, engineer and explorer, who gave an illustrated 
talk on his experiences with the first Byrd Antarctic expedition. 
rhe annual “mixer meeting” took place early in the fall, and the 
December and March meetings were given over to student pro- 
grams. In February members of the Chapter participated in the 
annual engineers’ ball 


GeorGIA SCHOOL OF TECHNOLOGY 


Illustrated lectures loaned by the Society were enjoyed at five 
of the ten meetings held by the Georgia School of Technology 
Student Chapter during the past academic year. Among the 
outside speakers who gave talks at other sessions were L. F. Bel- 
linger, Vice-President of the Society, and Searcy B. Slack, consult- 
ing engineer of Decatur, Ga. The latter also showed a motion pic- 
ture on guard rails. In April the Chapter and the Georgia Section 
of the Society collaborated in holding a dance. 


HARVARD UNIVERSITY 


The past, and sixth, year of the Harvard University Student 
Chapter proved to be a very successful one. Several of the ten 
technical meetings were held in conjunction 
with meetings of the engineering societies in 
Boston. The list of outside speakers in- 


ects in New York City. The latter was a three-day trip}, 
May the Chapter joined the Harvard Engineering Society » 
giving a dinner in honor of Harald M. Westergaard, new), elected 
dean of the Harvard Engineering School. There was | per on 
enrolment of those eligible for membership. 4 


Jouns Hopkins UNIVERSITY 


The Johns Hopkins University Student Chapter reports that it 
recently concluded one of the best years in its existence. Not only 
was there full enrolment of those eligible for membership, byt the 
nine technical meetings attracted wide interest. In addition ; 
members of the faculty, the following speakers were also heard 
Melvin E. Scheidt, assistant to the state director of the pwa 
for Maryland; Field Secretary Jessup; Hale Walker, town planner 
for the Resettlement Administration; Clarence P. Taylor, director 
of the Maryland Highway Planning Survey; Abel Wolman. chief 
engineer of the Maryland State Department of Health; and Wesiey 
Nelson, an engineer in the U. S. Bureau of Reclamation. Th, 
Chapter also sponsored an unusual number of field trips. A fey 
of the places visited were the Greenbelt Resettlement Administra 
tion Project, the General Motors Assembly Plant, and the |ocaj 
plant of the Bethlehem Steel Company. In April the Chapter was 
host to the Second Annual Conference of Student Chapters in the 
region. 


0 


LOUISIANA STATE UNIVERSITY 


The Louisiana State University Student Chapter reports the close 
of the most successful year in its existence. In addition to holding 
12 technical meetings, the Chapter sponsored a number of inspec. 
tion trips to nearby points of interest and prepared and presented a 
civil engineering exhibit for the annual engineering day progran 
The special feature of this display was an observation station for 





Senror-CLass MEMBERS OF THE LOUISIANA STATE UNIVERSITY 
STUDENT CHAPTER 


observing the time stars as they cross the meridian. Among the 
speakers who addressed the meetings were L. C. Higbee, of the 
and L. E. Gurley Company; A. E. Crockett, of the Jones and 
Laughlin Steel Company; and President Mead. 


MIssIssipPI STATE COLLEGE 


the 


Although confronted with many organizational problems, 
recently created Mississippi State College Student Chapter held 
ten meetings during the past school year. On these occasions 
papers were presented by students, members of the faculty and 
outside speakers. The total attendance at the sessions num- 








cluded S. G. Hibben, director of the Depart- 
ment of Applied Lighting of the Westing- 
house Lamp Company; Stanley Kent, assist- 
ant chief engineer of locks and canals at 
Lowell, Mass.; L. K. Sillcox, president of the 
New York Air Brake Company; C. F. Good- 
rich, chief engineer of the American Bridge 
Company; and Mason J. Young and Hugh J. 
Casey, respectively lieutenant colonel and 
captain, Corps of Engineers, U. S. Army. 
Inspection trips were enjoyed to several 
places of interest——the Watertown Arsenal, the 
Boston Bridge Works in Cambridge, the 
plant of the New England Brick Company 
in Cambridge, and various engineering proj- 





PRESENT PERSONNEL OF Mussissipp1 STATE COLLEGE STUDENT (i 


HAPTER 











—~ 





' 


y 12 ft in size, which attracted a great deal of attention. 





N 0. g 


[he meetings were supplemented by visits to local 
rojects and by trips to the Fall and Spring Meetings 
which were attended by a number of the members. 


LAFAYETTE COLLEGE 


tte College Student Chapter reports that it held four 
ng the past year and that there was a total attendance 
» sessions. On two of these occasions there were 
rs—E. H. Rockwell, Faculty Adviser for the Chapter 
rector of the department of civil engineering at the 
Lynn Perry, assistant professor of hydraulic and sani- 
Students were in charge of the other meetings. 


ngi! ng. 
LEHIGH UNIVERSITY 


necial activities made the 1936-1937 school year a 
one for the Lehigh University Student Chapter. 

were a Christmas banquet, a spring outing, an inspection 
McClintic-Marshall plant at Pottstown, Pa., and the 
inspection trip. The latter comprised a three-day 

New York City, where the group inspected New York Har- 
Midtown Tunnel, the Ward’s Island sewage-disposal 
und many other places and projects of interest. Several 
ie speakers were heard at the six technical meetings, the list 
ng Field Secretary Jessup; E. L. Durkee, Contact Member 
Chapter and assistant engineer of the Bethlehem Steel 


sany: Charles Gilman, vice-president of the Massey Concrete 


«ts Corporation; and Thaddeus Merriman, consulting engi- 
f New York City. 
MICHIGAN COLLEGE OF MINING AND TECHNOLOGY 


gh light of the 1936-1937 school year for the Michigan 


e of Mining and Technology Student Chapter was participa- 
two-day engineering show held in May. The exhibits 


5 





ICHIGAN COLLEGE OF MINING AND TECHNOLOGY STUDENT 
CHAPTER IN Front oF SNow BripGce Bur_t DuRING 
THE WINTER CARNIVAL 


by the Chapter included a model sewage-disposal plant, 

In the 

nival the Chapter’s entry was a large snow model of a 

highway bridge, which was awarded second prize in the 

tatue competition. An outing and steak supper cooked 

pen fire concluded the year’s activities. In all, there 
tings with a total attendance of 304. 


MANHATTAN COLLEGE 


was full enrolment of those eligible for membership in the 

n College Student Chapter during the past academic 

by students and the Society’s illustrated lectures 

1 feature of the programs presented at the 12 techni- 

ngs. Several of the outside speakers who were heard 

ir gave talks that tied into the field trips—as, for 

the Chevrolet assembly plant at Tarrytown, N.Y. 

tion trip that proved of interest was that to the steel 

ebling Brothers. In May five representatives of 

fapter attended the Northeastern Regional Conference held at 
technic Institute in Troy, N.Y. 


MARQUETTE UNIVERSITY 


| meetings were held by the Marquette University 
\ r last year. These sessions attracted a total 
). Inspection trips were made to the government 
Greendale, Wis.; the Kimberly Clarke paper 


Dr ; 
6 . 
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mills at Kimberly and Neenah, Wis.; and the new sewage plant at 
Oshkosh, Wis. In December the annual joint banquet of the 
Chapter and the Milwaukee Section of the Society took place at 
the La Salle Hotel, and in the spring a picnic was enjoyed. Mem- 
bers of the Chapter were active in various athletic activities, 
especially bowling 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


Motion pictures were enjoyed at a number of the eight meetings 
held by the Massachusetts Institute of Technology Student Chap- 
ter during the past school year. At the first meeting of the year, 
five official reels of the recent floods in Massachusetts were pre- 
sented through the courtesy of the Massachusetts State Depart- 
ment of Public Works, and on another occasion an official film on 
Boulder Dam was shown by the U. S. Bureau of Reclamation. 
At one meeting, which was held in conjunction with sessions of 
other local student groups and the Boston Society of Civil Engi- 
neers, C. F. Goodrich, chief engineer of the American Bridge 
Company, gave an interesting illustrated lecture on the San 
Francisco-Oakland Bay Bridge. 


New Mexico Strate CoLiece 


Students, members of the faculty, and outside speakers cooper- 
ated in the presentation of technical programs at the 16 meetings 
held by the New Mexico State College Student Chapter during 
the past school 
year. Five of 
the Society's 
illustrated lec- 
tures were also 
enjoyed. Special 
activities in- 
cluded _partici- 
pation in the 
annual St. Pat- 
rick’s Day engi- 
neering celebra- 
tion, and a six- 
teen-day field 
trip. The latter 
included visits to many points of engineering interest in the South 
Norris Dam, Wilson Dam, Chickamauga Dam, Wheeler Dam, 
Alcoa Dam, and the New Orleans Bridge, to mention a few. Over 
4,500 miles were covered in the course of the trip 





Group OF MEMBERS OF New Mexico STATE 
COLLEGE STUDENT CHAPTER 


New YorK UNIVERSITY 


During the past school year the New York University Student 
Chapter combined its eight technical and business meetings with 
smokers. The list of speakers for the technical sessions included 
Arthur G. Hayden, Contact Member for the Chapter; Alexander 
Haring, professor of bridge and railway engineering at the uni- 
versity; and Prof. Douglas Trowbridge, Acting Faculty Adviser 
for the Chapter. Members of the Chapter attended the Student 
Chapter Conference held at the time of the Annual Meeting of the 
Society as well as other events connected with the Meeting. The 
high light of the year was the Fourth Annual Spring Conference of 
the Metropolitan Conference of Student Chapters, to which the 
Chapter acted as host on April 24. A detailed account of this 





SoME MEMBERS OF THE NEW YorK UNIVERSITY STUDENT CHAPTER 
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Conference appeared on page 425 of the June issue of Crvm NortTH Dakota STATE COLLEGE 
Ks NEERID Ch accompanying photograph shows some of . 
; f the ( , -s During the past academic year the North Dakota S r 
it ft nat t : . 
Student Chapter held five meetings, with a total atten 
MONTANA STATE COLLEGI rhe Society's illustrated lantern lectures were enjoy at 


lents played an unusually active part in making the 1936 


1937 ectings of the Montana State College Student Chapter a 
u Chey were in charge of the programs presented at the 25 
meeting ind gave paper! on vVvariou timely engineering topics 


1936-1937 MEMBERS OF THE NorRTH Dakota Srare C 
STUDENT CHAPTER 





’ ‘ of these sessions, and in April Edward Comm, district enginee; 
RS I Oo ra S O se S1 > . - ; ; 
MEMBER PF THE MONTANA STATE COLLEGE STUDENT CHAPTER the WPA at Mandan, N.Dak., gave a short talk on the onstr 


; ' tion of dams 
at each of these sessions. In May Field Secretary Jessup visited 
the Chapter and spoke on the history, aims, and organization of NoRWICH UNIVERSITY 
the Society There was 100 per cent enrolment of those eligible The recently established Norwich University Student C} 


ri ershiy reports that it has made a good start in holding meetings and 


planning a program for the coming school year. An illustra 
talk on the Bethlehem Steel Company was presented at om 


MICHIGAN STATE COLLEGE 


Members of the Michigan State College Student Chapter pre 
sented 22 papers at the 1936-1937 meetings of the Chapter. Some 
of these papers, which covered a variety of timely technical topics, 
were prepared as part of a senior engineering seminar The one 


outside speaker heard during the year was President Mead In 
ill, there were 14 meetings, with a total attendance of 220 


NEWARK COLLEGE OF ENGINEERING 


A varied 


social activities was enjoyed by the Newark College of Engineering 
Student Chapter during the past year. Six student papers were 


rogram of technical meetings, inspection trips, and 
& 





presented on the technical programs, and the following other 
speakers were also heard: Allan R. Cullimore, president of the 


college; W. H. Weiskopf, consulting engineer of New York City MEMBERS OF THE NORWICH UNIVERSITY STUDENT CHAI 


these meetings by a staff member of that organization 
cussion on flood control occupied another session. At 


meeting of the school year motion pictures on the devel 


water power were shown, and officers were elected for 
year 


Ou1o NORTHERN UNIVERSITY 


Che Ohio Northern University Student Chapter repor 
cent enrolment of those eligible for membership in 
school year rhe programs for the 18 meetings consist 
showing of the Society’s illustrated lectures and talks by 
members of the faculty, and outside speakers. Among tl 
were L. H. Gardner, Contact Member for the Chapter, and ! 
L. Gorman, then secretary-treasurer of the Cleveland & 





Mopet Truss EXHIBITED BY THE NEWARK COLLEGE oF ENGI- 
NEERING STUDENT CHAPTER AT THE ANNUAL OPEN HOUSE 


Willem Rudolfs, chief of the department of sewage research at 
Rutgers University; Ole Singstad, chief engineer of the New York 
City Tunnel Authority; Harold F. Hammond, traffic engineer for 
the National Bureau of Casualty and Surety Underwriters; James 





E. Garratt lesigning engineer for the Newark Water Supply 

Commissiot ind Harry T. Immerman, chief engineer of Spencer, 

White and Prentis, In In February the Chapter participated 

in tl innual engineers’ open hous¢ \ model truss exhibited on . 
this occasior hown in the accompanying photograph The RECENT PHOTOGRAPH OF SOME MEMBERS OF THE ' 


id-son banquet was held in March UNIVERSITY STUDENT CHAPTER 
























Special activities included participation in the annual 
k. which culminated in an engineers’ ball, and an 
to the Wheeling and Lake Erie Railroad locks under 
Huron, Ohio. During the year the Chapter was 
the supervision of the Toledo Section to that of 


section 
s0URI SCHOOL OF MINES AND METALLURGY 


cently completed school year the Missouri School of 
fetallurgy had 100 per cent enrolment of those eligible 
ip. On the list of outside speakers at the 14 technical 
H. C. Beckman, Contact Member for the Chapter; 
state geologist of Missouri; Paul S. Reinecke, 
f Engineers, U. S. Army, and district engineer in the 
r Office at St. Louis; William Stoecker, consulting 
Louis; and Richard S. Kirby, professor of engineer 
Yale University. At several of the sessions motion 
shown through the courtesy of the U. S. Department 
ind the American Institute of Steel Construction 


Onto STATE UNIVERSITY 


ings were held by the Ohio State University Student 
ing the recently completed school year. Varied pro 


MEMBERS OF THE OHIO STATE UNIVERSITY STUDENT 
CHAPTER 


eT 


nt, faculty, and outside speakers were scheduled for 
which attracted a total attendance of 356. The 


ikers were F. H. Waring, chief engineer of the Ohio 


Department; Daniel W. Mead, then President of 
ind the Reverend C. R. Garmey. Special activities 
nual smoker, held in the fall, and a farewell senior 


MA AGRICULTURAL AND MECHANICAL COLLEGI 


12 meetings of the Oklahoma Agricultural and 
llege Student Chapter were devoted to discussion of 
and business matters. Members of the faculty 


CHAPTER AT OKLAHOMA AGRICULTURAL AND 
MECHANICAL COLLEGE 


ral sessions, and two programs were presented by 
The exhibits that the Chapter entered in the 
w held in the spring were specially commended. 


ON STATE AGRICULTURAL COLLEGI 


ist year the Oregon State Agricultural College 
enjoyed an unusually well-rounded engineering 
ile Che technical features of the year’s activities 
regular meetings, inspection trips, and Sunday 
the latter proving of special interest to stu 
of the faculty alike. Several meetings were 
n with meetings of the Portland (Ore.) Section, 
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and in May the Chapter arranged a special motor trip along the 
Oregon coast for Field Secretary Jessup. In the same month the 
Chapter sponsored the third annual engineers’ day, which proved a 
great success. Social events included participation in the annual 
engineers’ ‘“‘bust’’ and dance, which took place in the fall 


Nortu CAROLINA STATE COLLEGI 


rhe high light of the past school year for the North Carolina 
State College Student Chapter was participation in the annual 
engineers’ fair, at which members of the Chapter exhibited various 
interesting engineering models. At the beginning of the year 
there was a smoker for prospective members, the feature of the 
occasion being the showing of the Society's illustrated lecture on 
the San Francisco-Oakland Bay Bridge. In all, there were ten 
meetings, with a total attendance of 234 


PURDUE UNIVERSITY 


During the past school year the Purdue University Student 
Chapter held seven meetings, which attracted a total attendance of 
980. Discussion of Chapter business occupied several of these 


sessions, and technical programs featuring outside speakers were 
presented at the rest. The list of these included M. R. Keefe, 
chief engineer of the Indiana State Highway Commission; Fred 
Kellam, engineer of design for the State Highway Commission; 
D. M. Simmons, chief consulting engineer for the General Cable 





MEMBERS OF THE PURDUE UNIVERSITY STUDENT CHAPTER FOR 
1936-1937 


Corporation, of New York City; C. E. Webb, division engineer for 
the American Bridge Company; and T. A. Dicus, new state high 
way commissioner. In October members of the Chapter enjoyed 
a two-day inspection trip to the Calumet industrial district as 
guests of the Indiana Section. Over 30 of the senior-class members 
of the Chapter applied for membership in the Society 


POLYTECHNIC INSTITUTE OF BROOKLYN 


There was full enrolment of those eligible for membership in the 
Polytechnic Institute of Brooklyn Student Chapter during the past 
academic year A fine program of technical meetings and inspec 
tion trips made the year a notable one. Field trips were made to 
several of the reservoirs in the Metropolitan Area from which New 
York City draws its water supply; the steel fabricating shop of the 
Jones and Laughlin Company at Greenpoint, N.Y.; and the Rock 
ville Center (N.Y.) sewage-treatment plant rhe following 
speakers were heard during the year: B. M. Grover, assistant engi 
neer of the Port of New York Authority; E. Warren Bowden, 
assistant to the chief engineer of the Port of New York Authority; 
Harry T. Immerman, chief engineer for Spencer, White, and Pren- 
tis, of New York City; H. A. Foster, acting chief engineer of de- 
sign, New York World's Fair, Inc.; and Enoch R. Needles, Di 
rector of the Society and consulting engineer of New York 


PENNSYLVANIA MILITARY COLLEGI 


There was 100 per cent enrolment in the Pennsylvania Military 
College Student Chapter during the past year Numerous inspec 
tion trips proved of special interest, the places visited including the 
Valley Forge cement plant, the Eddystone (Pa.) sewage-disposal 
works, and the Baldwin Locomotive Works at Chester, Pa here 
were ten meetings, at which talks were given by students and out 
side speakers Among the latter were C. E. Myers, Director of the 
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Society and consulting engineer of Philadelphia; Field Secretary 
Jessup Joseph G. Shryock, vice-president, director, and chief 


engineer of the Belmont Iron Works; William Perkins, chief engi- 
ecretary of the Eastern Paving Brick Association; and 
Walker, consulting engineer of Philadelphia 


neer and 


I A AC 


PENNSYLVANIA STATE COLLEGE 


Publication of the Penn State Tripod was one of the interesting 
of the Pennsylvania State College Student Chapter during 
the past school year This mimeographed sheet, which is issued 
about every two weeks, covers a great deal of college news. The 
Chapter had ten meetings during the year, the programs for these 
occasions being largely in the hands of students. The outside 
speakers were Robert Ridgway, Past-President of the Society; 
President Mead; and Jack Neubert, chief engineer of maintenance 
of the New York Central Railroad. 


activities 


and ways 
RENSSELAER POLYTECHNIC INSTITUTE 


The Rensselaer Polytechnic Institute Student Chapter reports 
that during the past year it held eight meetings, which attracted a 
total attendance 
of 900. Stud- 
ents were largely 
responsible for 
the technical 
programs pre- 
sented on these 
occasions, al- 
though five out- 
side speakers 
were also heard. 
Members of the 
Chapter at- 
tended the re- 
gional confer- 
ence held at 
Rensselaer on 
May 8, 1937, as well as sessions of the Annual Meeting that took 
place in New York City in January. 





OFFICERS AND FACULTY ADVISER OF 
INSTITUTE 


PRESENT 
THE RENSSELAER POLYTECHNIC 


STUDENT CHAPTER 


PRINCETON UNIVERSITY 


Several interesting outside speakers added interest to the seven 
meetings of the Princeton University Student Chapter during the 
past year These were John M. Fitzgerald, vice-chairman of the 
committee on public relations of the Eastern Railway Presidents’ 
Conference; R. E. Zimmerman, vice-president in charge of metal- 
lurgy and research of the United States Steel Corporation; E. E. 
Howard, consulting engineer of Kansas City, Mo.; Harold M. 
Lewis, engineer and planning consultant of the Regional Plan 
Association of New York; and C. F. Goodrich, chief engineer of 
the American Bridge Company. Visits were made to the General 
Motors assembly plant at Linden, N.J., and to see the Queen Mary 
at its dock in New York. 


RUTGERS UNIVERSITY 


Varied programs were presented at the nine meetings held 
by the Rutgers University Student Chapter during the past school 
year. In the fall an informal get-together was enjoyed, and later 
in the year the Chapter sponsored an illustrated lecture on the 
San Francisco—Oakland Bay Bridge, to which the other engineering 
societies at the university were invited. This lecture was presented 
by Blair Birdsall, junior engineer for the John A. Roebling’s Sons 
Company. On another occasion the 
Chapter entertained the engineering 
faculty at a smoker. The year’s social 
events included participation in the 
joint engineers’ dance held in February. 


Ruope IsLaANpD STATE COLLEGI 


The 1936-1937 report of the Rhode 
Island State College Student Chapter 
shows for the past year an enviable 
record in increasing the membership 
375 per cent over what:it had been in 
the preceding year. Several outstand- 
ing speakers were scheduled for the 
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technical programs, the list including Robert Ridg Y, Past 


President of the Society; Thaddeus Merriman, consultin; engines: 
for the New York City Board of Water Supply; J. | taboos 

professor of railway engineering at Massachusetts | i. 
Technology; and E. Warren Bowden, assistant to th: tief ones 
neer of the Port of New York Authority. In May ther ty 
joint meeting of the Chapter and other local student groyp< * 
throughout the year members of the Chapter attended | ther ary 
neering meetings in the vicinity of the college. In all, there ween i 


meetings, with a total attendance of 670. 
Rose POLYTECHNIC INSTITUTE 


Unusual interest in Chapter affairs was displayed by the mem.- 
bers of the Rose Polytechnic Institute Student Chapter during 
the past year. In addition to eight technical meetings, there 
were several small inspection trips, and in November the senior 
members of the Chapter were guests of the Indiana Section of the 
Society for a two-day visit to several industries in the norther 
part of the state. In May the Chapter sponsored the showing of 
motion pictures of the actual construction of the George Washing. 
ton Bridge before the whole student body. There was 100 per cent 
enrolment of those eligible for membership in the Chapter 


Soutn Dakota State SCHOOL OF Mines 


The Society’s illustrated lectures were shown at five of the tep 
meetings held by the South Dakota State School of Mines Studen: 
Chapter during the past school year. 


Other sessions were devoted 





Tue STUDENT CHAPTER AT THE SoutH Dakota Strate Scx 
oF MINES 


to discussion of Chapter business, with the exception of one « 
casion on which Harlan Erskine, assistant hydraulic engineer for 
the U. S. Geological Survey, spoke. Mr. Erskine’s subject was 
stream gaging. 


STANFORD UNIVERSITY 


Monthly social meetings were enjoyed by the Stanford Um 
versity Student Chapter during the past school year. Among the 
speakers heard on these occasions were Henry E. Riggs, at that 
time Vice-President of the Society; Benjamin Benas, sanitary 
engineer for the city of San Francisco; Charles Derleth, Jr 
of the college of engineering at the University of California 
A. Kittredge, chief engineer for the National Park Service; 400 
N. A. Bowers, Pacific Coast editor of the Engineering . 
In connection with trips made by the Four Founder Societies, ' 
Chapter visited the two great bridges recently completed on >a 


rrana 





StupENT CHAPTER GROUP AT STANFORD UNIVERSITY 
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; und spent a week-end viewing the Hetch-Hetchy 
Fast ent Che final meeting of the year took the form 
gineer id at the home of Prof. Charles Moser 


SraTE UNIVERSITY OF IOWA 


ate - ved an active part in making the 1936-1937 meet- 
ee University of Iowa a success by presenting a total 
_— wring the year. The most notable outside speaker 
| — , Mead, at that time President of the Society, whose 


’ 


° Successful Engineer.”” The Chapter also took part 
eighth annual Mecca Exhibition, their display of 
lels being particularly admired. These exhibits 
in the hydraulic engineering laboratories shown in 

nving photograph. A number of small inspection 
ide to various engineering projects in the city, and 






DRAULIC ENGINEERING LABORATORY AT STATE 
UNIVERSITY OF [OWA 


fay there was a special trip to view the engineering projects 
justrial plants in several Iowa and Illinois towns. 


SoutH Dakota STATE COLLEGE 


j | members of the faculty were the speakers at all the 
137 meetings of the South Dakota State College Student 

were nine meetings, with a total attendance of 

wing each of these regular meetings, luncheon was 

of the laboratories. On the occasion of all-college 

innual spring open house for engineering exhibits, 

played a number of interesting models. In October 

lped celebrate ‘‘homecom- 

ring a float in the annual 

Other social events enjoyed by 

luded a ball, which took 
ind a smoker in April. 


| 


& OF WASHINGTON 


g the of illustrated lectures 
at a it nine of the eleven 
ry State College of Wash- 

Chapter. On several 

Ank ers of the U. S. Coast 

f irvey gave illustrated 

other sessions the So- 

ide lectures were shown. 

lay inspection trip was 

nodern sewage-disposal 

Walla, Wash., and to 

where the members 

wer wn through the power house 

senior engineer on the 

the project. The final 

year took the form of 

Field Secretary Jessup was guest of honor. 
TULANE UNIVERSITY 

chool year was one of unusual interest and 

ulane University Student Chapter. Not only 


ent of those eligible for membership, but there 
neetings with a total attendance of 1,725. 
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Some of the speakers who addressed these sessions were President 
Mead; C. G. Cappell, vice-president of the W. Horace Williams 
Company; George P. Rice, consulting engineer of New Orleans; 
A. A. Potter, dean of the college of engineering at Purdue Uni 
versity; L. E. Conrad, professor of civil engineering at Kansas 
State College; and W. F. Tompkins, district engineer for the 
Second New Orleans District. A large number of inspection trips 





Group OF MEMBERS OF TULANE UNIVERSITY STUDENT CHAPTER 


were enjoyed during the year, the list of places visited including 
the New Orleans plants of the Jones and Laughlin Steel Corpora- 
tion and the Lone Star Cement Corporation, the New Orleans 
water works and purification plant, and the Bonnet Carré Spillway. 
Throughout the year special motion pictures of engineering proj- 
ects were shown through the courtesy of various individuals and 
organizations. 
UNIVERSITY OF CALIFORNIA 

Monthly dinner meetings, a sports smoker, a field trip to the 
exposition grounds of the coming San Francisco World's Fair, 
attendance at the meetings of the San Francisco Section of the 
Society, and a highly successful membership drive comprised the 
1936-1937 activities of the University of California Student 
Chapter. At the dinner meetings talks were given by members 
of the faculty, several prominent San Francisco engineers, and 
six students, the papers by the latter including all phases of their 
research and thesis work. The programs were further varied by 
the showing of motion pictures of construction work on the Wa 
wona Tunnel and Santa Clara conservation system. In all, there 





SENIOR CLASS MEMBERS OF THE UNIVERSITY OF CALIFORNIA STUDENT CHAPTER 


> 


were eight meetings, with a total attendance of 743. Various 
sports were enjoyed in inter-school competition. 
UNIVERSITY OF CINCINNATI 


The University of Cincinnati Student Chapter had 100 per cent 
enrolment of those eligible for membership during the past 
school year. Members of the faculty or outside speakers were 


— 
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juled for all the technical program rhe list of these in at the college; the late Arnold Chapman, Contact Me; ne 
luded Hunter W. Hanly, structural engineer of Cincinnati and Chapter; and Walter Baker, city manager of Roc} Hes a 
1irman of the Committee on Student Chapters; and C. F first meeting of the year took the form of a picnic at p;.; Ww ~ 
Good: ef engineer of the American Bridge Company. Taylor's farm, which was greatly enjoyed. In Marc} te 
class members of the Chapter went to Rochester, N_.y 
visited various places of engineering interest 3 
UNIVERSITY OF AKRON 
An inspection trip and several meetings comprised = 
of the University of Akron Student Chapter during th me “ 
year. The trip was made to Dearborn, Mich. whe: a 
of the Chapter and of the local branch of the America ten 
of Mechanical Engineers were conducted through the Ford pla 
Most of the meetings were devoted to a discussion of businecc » ' 
ters, but at one session E. D. Barstow, Contact Membe. Sos 
Chapter, spoke on engineering ethics 
UNIVERSITY OF COLORADO 
It is the custom of the University of Colorado Studens Chapter 
to have each senior in the Chapter prepare two papers on engineer 


ing subjects—one for a seminar course, the other for Chapter 
meetings. In all, 22 such papers were presented at the 1994. 
1937 meetings of the Chapter. The list of outside speakers hy ard 
at other sessions included Frank Kimball, associate agricultural 
engineer of the U. S. Soil Conservation Service; Harry L. Ports 
special engineer for the Denver Municipal Water Works: Francis 





Breipce Mopet Drseptayep By UNIveRsSITy oF CINCINNATI 


SrupeENT CHAPTER ON ANNUAL “Co-op Day > : 

M. Veatch, consulting engineer of Kansas City, Mo; R. ¢ 
In April the Chapter held a joint supper meeting with the Cin Gowdy, Vice-President of the Society; and Field Secretary Jessuy 
cinna section of the Society and, also, cooperated with the In May several inspection trips were enjoyed, the places visit d 
ollege of engineering in holding the annual ‘‘Co-op Day Among including Ralston Creek Dam, the Denver water and sewag 
the interesting exhibits displayed by the Chap 
er on this occasion was the bridge model 
hown in the accompanying photograph 


SWARTHMORE COLLEGI 


Che Swarthmore College Student Chapter 


functioned jointly with student branches of the 
American Institute of Electrical Engineers and 
the American Society of Mechanical Engineers 
in holding semi-monthly meetings. At these 

ions senior members of the Chapter pre 
ented 35 papers on various phases of the 


regular and research work of the engineering 
chool Several outside speakers were heard 





at special meetings, the list including E. J 
Dent, colonel, Corps of Engineers, U.S. Army 
C. R. Soderberg, of the Westinghouse Ele MEMBERS OF THE UNIVERSITY OF COLORADO STUDENT CHAPTER 

tric and Manufacturing Company; D. C 

Prince, chief engineer of the Philadelphia works of the General treatment plants, the Nebraska Bridge and Supply Com 
Electric Company; and Field Secretary Jessup and the Monolith Midwest Portland Cement Company 
latter at Laramie, Wyo.) 





SYRACUSE UNIVERSITY 


There was 100 per cent enrolment of those eligible for member UNIVERSITY OF FLORIDA 


ship in the Syracuse University Student Chapter during the ; , , _ , + ete 
Following its usual custom, the University of Florida 


dent Chapter sponsored the annual engineers’ fair and fiel 
during the past school year. A number of the eleven meetings 
that took place were devoted to discussion of and pr 


past school year. In all, there were ten meetings, with a total 
attendance of 300 Outside speakers at these sessions included 
Arthur G. Hayden, consulting civil engineer of New York City, 
and William F. Kavanaugh, deputy city engineer of Syracuse 


tion for these events, and on other occasions members of t! 
and outside speakers were scheduled for the technical prog 
In March Lyle F. Bellinger, Vice-President of the Society, g 


Che Society's illustrated lectures were enjoyed on two occasions, 
and on another a film showing the revetment work being done 
on the Mississippi was presented through the courtesy of the 
Asphalt Institut 
Pexas TECHNOLOGICAL COLLEGI 
Senior members of the Texas Technological College Student 
Chapter presented papers at all the 1936-1937 meetings of the 


rexas Technological College Student Chapter. In all, there were 
24 of these papers, which covered a variety of timely engineering 


topi On several occasions the Society’s lantern lectures were 
enjoyed As part of their regular academic work members of the 
Chapter prepared a number of interesting engineering models for 
exhibition in the annual engineers’ show The year’s social events 
included a smoker, which was held in the fall, and a spring banquet 


UNION COLLEGI 





Members of the faculty and outside speakers were scheduled for 
all the 1936-1937 technical meetings of the Union College Student PHOTOGRAPH OF UNIVERSITY OF FLORIDA 


Chapter These included Burg Johnson, professor of English J, TAKEN Tus Fatt 


STUDE? \ 
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trated lecture on the practical aspects of civil was John H. Gardiner, district engineer of the U. S. Geological | 
he Survey at Forth Smith, Ark. In all, there were 1S meetings, with 
he ' UNIVERSITY OF IDAHO a total attendance of 434 
a ties of the University of Idaho Student Chapter UNIVERSITY OF KANSAS 
ution of The Rock Crusher, the official monthly The University of Kansas Student Chapter reports the close of 
' Chapter. Each month the president of the  4y interesting school year. The programs presented at the 11 
ted a new staff to work on this publication, thus meetings were interesting and varied, talks given by the students, 
experience for all. In October the Chapter held embers of the faculty, and outside speakers. On the list of the 
g in honor of Dr. Charles Terzaghi, world authority latter were Daniel W. Mead, then President of the Society; George ' 
’ il mechanics, who spoke on his experiences in this )y March, Contact Member for the Chapter; George Davis, 
Europe. In May the Chapter held a joint meeting engineer in charge of construction of the grade-separation project 
College of Washington Student Chapter, and Field 
. p was present to give a talk at the last technical i} 
: | 
} 
> | 
ard 
' I 
PRESENT MEMBERS OF THE UNIVERSITY OF KANSAS STUDENT 
CHAPTER 
\ \ in North Lawrence, Kans.; and Earnest Boyce, director of the di I} 
vision of sanitation and chief engineer of the Kansas State Board 1) 
MEMBERS OF THE UNIVERSITY OF IDAHO STUDENT of Health. In April the Chapter held its annual banquet and 
CHAPTER participated in the events of field day, and in May members of | 
the Chapter went to Topeka to attend the joint meeting of the 
year. Other activities of interest included inspec- Kansas State Section of the Society and local Student Chapters. | 
rand Coulee Dam and local engineering projects ; | 
UNIVERSITY OF KENTUCKY 
UNIVERSITY OF ALABAMA Weekly meetings were enjoyed by the University of Kentucky 
in Chapter activities was displayed by the Student Chapter during the past school year. Entertainment | 
University of Alabama Student Chapter during at these sessions, which attracted a total attendance of 1,320, 
year. Students were represented on six of the 14 was interesting and varied. Talks were given by students, mem i] 
nted. Among the outside speakers heard were bers of the faculty, and outside speakers, and on four occasions 
Contact Member for the Chapter; H. H. Houk, _ the Society’s illustrated lantern lectures were enjoyed. Activities 
gineer for the Alabama State Highway Depart- | 
F. Bellinger, Vice-President of the Society; 
msulting engineer of Birmingham, Ala.; 
Vought, of the Portland Cement Associa- 
ial meeting took the form of a joint ses- 
Alabama Section of the Society. On this 
Chapter presented Prof. John W. Leister, 
Adviser, with an engraved desk set as a token || 
ition of his interest in, and work for, the 
NIVERSITY OF ARIZONA 
outside speakers were scheduled for 
eetings of the University of Arizona 
Chapter, the list including Louis O. Fiscel, 
g gineer of Pinal County; J. F. Mills, engineer 
w the Arizona State Highway Depart 
\. E. Dickinson, Contact Member for the PHOTOGRAPH TAKEN THIS FALL OF UNIVERSITY OF KENTUCKY 
Van Horn, state manager of the Ari STUDENT CHAPTER 
Highway Planning Survey; and E. P. Conway, 
I Phoenix-Tempe Stone Company, of Phoenix, Ariz. of special interest included an inspection trip to Louisville, Ky., 
ring meeting, consisting of a luncheon, technical and participation in the annual engineers’ open hous« Members | 
inner, was held jointly with a session of the Arizona of the Chapter were also instrumental in sponsoring a general 
Society. Special activities included a banquet and _ celebration to commemorate the fiftieth anniversary of the engi 
pection trip to the Horse Mesa Dam, which was neering school There was 100 per cent enrolment of those 
nie eligible for membership 
UNIVERSITY OF ARKANSAS UNIVERSITY OF DayTON 
University of Arkansas Student Chapter were There was 100 per cent enrolment of those eligible for member | | 
the past school year. As part of a senior semi ship in the University of Dayton Student Chapter during the 
esented 25 papers on a variety of timely engi past academic year Papers by students and outside speakers 
rhe first meeting of the year took the form of an and the Society's illustrated lantern lectures were enjoyed at the 
her and smoker, and the last meeting was com- 1l meetings. Several members of the Chapter attended all the 


inual banquet. On this occasion the speaker meetings of the Dayton Section of the Society, and the Chapter 














is 
4 

was host to the Section for its April meeting. Inspection trips 

were made to numerous projects of engineering and industrial 


interest in Dayton and Cincinnati as well as to the plant of the 
American Rolling Mills Company at Middletown, Ohio. 


UNIVERSITY OF MAIN! 


school year the University of Maine Student 
which had a total attendance of 123. 
Student papers 
were presented 
on several of 
these occasions, 
and at the others 
there were 
faculty or out- 
side speakers. 
A trip was made 
to Saboomick 


During the past 
meetings, 


Chapter held six 


Dam, where 
slides were 
made. Later 





these slides were 
shown at one of 
the meetings. 


MEMBERS OF THE UNIVERSITY 
STuDENT CHAPTER 


SoME OF THI 
or MAIN! 


UNIVERSITY OF MICHIGAN 


C'welve meetings of the University of Michigan Student Chapter 
took place during the past school year. Among the speakers heard 
on these occasions were President Daniel W. Mead; Henry E. 
Riggs, at that time Vice-President of the Society; Mortimer E. 
Cooley, dean emeritus of the colleges of engineering and archi- 
tecture at the University of Michigan; and A. E. Cummings, 
district manager of the Raymond Concrete Pile Company. Mo- 





UNIVERSITY OF MICHIGAN 


Tue Strupent CHAPTER AT THI 
tion pictures were shown through the courtesy of the Republic 
Steel Corporation, and one of the Society's illustrated lantern 
slide lectures was also enjoyed. Special events included a smoker 
in the fall and the annual initiation banquet. 


UNIVERSITY OF DELAWARE 


Several interesting outside speakers were heard at the 1936- 
1937 meetings of the University of Delaware Student Chapter. 
were B. F. Hastings, president of the Philadelphia 
engineer for the American Institute of Steel 
Construction; E. C. Hartmann, research engineer for the Alumi- 
num Company of America; Charles F. Mebus, consulting munici- 
pal engineer of Glenside, Pa.; and W. A. McWilliams, division 
er of the Pennsylvania State Highway Department for Kent 
There a total attendance of 


Among these 
Section and district 


engin 


County were seven meetings, with 


195 
UNIVERSITY OF MARYLAND 


The 1936-1937 annual report of the University of Maryland 
Student Chapter shows that there was 100 per cent enrolment of 
those eligible for membership during the past year. Programs 
presented at the 11 meetings were interesting and diverse, the 
being recruited from the student body, the faculty, and 
engineering Several of the Society’s lantern 
slide lectures were also enjoyed. All the members of the Chapter 
attended the Student Chapter Conference at Johns Hopkins Uni- 


speakers 


the outside world. 


versity in a body 
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UNIVERSITY OF ILLINOIS 





Outside speakers were heard at a number of ; - 
ings held by the University of Illinois Student Chanter 4: 
the past school year. On the list of these were John Chester 
engineer of Pittsburgh, Pa.; L. D. Gayton, city engincer of C} 
cago; Albert Smith, president of Smith and Brown, engines, 


Chicago; Joshua d’Esposito, PWA resident projects engineer ; 
the Sanitary District of Chicago; Henry Penn, eng 
American Institute of Steel Construction; A. FE 
district manager for the Raymond Concrete Pile Company 
R. Bernhard, of the Baldwin-Southwark Corporation Specia 
social activities included a smoker, which was held in Septen wa 
and the annual spring banquet, the last event of the year ' 


er for the 
immine 


and 


UNIVERSITY OF NEVADA 


Several outside speakers were on the technical programs p,, 

, . . , a! ~ ‘ steal 

sented by the University of Nevada Student Chapter during th. 
past academic year. Among these were Harry C. Dukes, who dis. 


cussed the subject of water distribution in the Truckee Riv 





PHOTOGRAPH SHOWING MEMBERS OF THE UNIVERSITY or Nevap, 
STUDENT CHAPTER 


vicinity; Philip L. Inch, cadastral engineer in the Nevada Py 
Survey Office; A. R. Thompson, who commented on var 
phases of engineering; and Field Secretary Jessup, whos 
was Society affairs. In all, there were nine meetings, with a‘ 
attendance of 144. 





UNIVERSITY OF NEW HAMPSHIRE 

Members of the University of New Hampshire Student ( 
played an active part in making their 1936-1937 meetings a 
by presenting 66 papers, which covered many timely engineering 
subjects. In the fall a two-day inspection trip was mac 
North Station of the Boston and Maine Railroad and th 
Berger Instrument Company in Boston, and to the Cay 
Canal. In all, the Chapter held 21 meetings, which att: 
total attendance of 712. There was 100 per cent enrolment 
eligible for membership. 


UNIVERSITY OF NEW MEeExXIco 


The 1936-1937 annual report of the University of New M 
Student Chapter shows 100 per cent enrolment of those elig 
for mem! 
There were | 
ings, with a t 
tendance of 2. 
eight of these s 
students pr 
papers, and 
of these occa 
Socic ty s 
lectures 


shown. Other 





pK ture Ww 
Huce “U” PAINTED ON A HILLSIDE BY THE through th 
UNIVERSITY OF New Mexico of the Du I 
STUDENT CHAPTER pany a! 
nessee Valley 


ity. Extracurricular activities included the annual 
“painting the U,”’ shown in the accompanying photog! 
UNIVERSITY OF MINNESOTA 
A concentrated and successful membership driv: 
1936-1937 activities of the University of Mim 
Chapter. During the year the Chapter sponsor 








g the 
0 dis- 
River 





\femBeRS OF THE UNIVERSITY OF NorTH 
DAKOTA STUDENT CHAPTER 








N o. I! 


ished through the courtesy of the United States Steel 
ind also a series of five lectures on the subject of em- 
These were given by prominent engineers who out- 
ssibilities in their particular fields and gave helpful 
e future. Special activities included joint meetings 
udent groups and with the Northwestern Section of 
oarticipation in the annual engineers’ day, and a spring 


UNIVERSITY OF NORTH DAKOTA 


played an active part in the success of the 1936-1937 
f the University of North Dakota Student Chapter as 
they presented papers 
at seven of the nine 
meetings. On two oc- 
casions the Society's 
illustrated lantern 
lectures were shown, 
and on another M.W 
Loving, of the Ameri- 
can Concrete Pipe 
Association, gave an 
illustrated lecture on 
the use of concrete 
pipe. Exhibits en- 
tered in the annual 
engineers’ day cele- 


cation included a complete working model of Fort Peck Dam. 
Sield Secretary Jessup visited the Chapter in June. 


UNIVERSITY OF MISSISSIPPI 


Students presented papers at all 15 of the meetings held by the 
niversity of Mississippi Student Chapter during the past aca- 


year. Several outside speakers were also heard, the list of 


e including George E. Riley, and Nelson H. Rector, respectively 


r and assistant director of the Mississippi State Board of 

ind J. A. LePrince, sanitary engineer for the U. S. Public 

th Service. Films were shown through the courtesy of the 
eau of Mines and the General Motors Corporation. 


UNIVERSITY OF MISSOURI 


ral motion pictures were enjoyed by the University of 
i Student Chapter during the recently completed school 
These were shown through the courtesy of the American 

if Steel Construction and the Portland Cement Associa- 
n November senior-class members of the Chapter were 
r guests of the St. Louis Section of the Society. In all, 
were nine meetings with a total attendance of 318. 


UNIVERSITY OF NEBRASKA 


Society’s lantern slide lectures were enjoyed at a number 
14 meetings held by the University of Nebraska Student 
ter during the past school year. On other occasions papers 


e presented by students and outside speakers. The high 


ff the year were a field trip to Omaha, Nebr., a five-day 
tion trip that took in many points of engineering interest, 
participation in engineers’ week and the annual field day 
One of the meetings took the form of a smoker. 
UNIVERSITY OF OKLAHOMA 


high light of the past school year for the University of 


clahoma Student Chapter was the annual St. Patrick’s Day cele- 


n and open house, in which the members entered a number of 
ting exhibits. The float made by the Chapter for the annual 
in connection with this celebration also attracted a great 
ittention. Among the guest speakers appearing at the 


sat meetings were Thomas Banks, chief engineer of the Okla- 
ma City Water Department; Walter Burnham, chief engineer 
i¢ Oklahoma Conservation Commission; ' and B. S. Myers, 


“Ung structural engineer of Oklahoma City. There was full 
f those eligible for membership. 


UNIVERSITY OF PENNSYLVANIA 


7 


—— the past school year there was a marked increase in the 


oF t 


he University of Pennsylvania Student Chapter 
years. There were five meetings, with a total at- 
\12. The list of guest speakers present on these oc- 
included Julius Adler, Contact Member for the Chapter, 
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and Solomon Swaab, consulting engineer of Philadelphia. Mem- 
bers of the Chapter have been present at many of the meetings of 
the Philadelphia Section, and in January the senior-class members 
of the Chapter attended the Annual Meeting of the Society in 
New York City. 


UNIVERSITY OF SOUTHERN CALIFORNIA 


The University of Southern California Student Chapter reports 
that the 1936-1937 school year was unusually successful. Student 
papers, professional speakers, and the Society’s illustrated lectures 
provided diversified technical meetings, and there were two in 
spection trips—one to Glendale, Calif., to study the government 
methods of flood control, and the other to the Cajalco Reservoir 
(at Arlington, Calif.), the main terminus of the Boulder Dam water 
supply tosouthern California. The list of outside speakers included 
Field Secretary Jessup, who discussed Student Chapter problems 
in general; Wiliam Fox, Contact Member for the Chapter; John 
Albers, city engineer of Glendale; and Edward Hyatt, state engi- 
neer of California. There was full enrolment of those eligible for 
membership. 

UNIVERSITY OF TENNESSEE 


The 1936-1937 annual report of the University of Tennessee 
Student Chapter shows that there were 12 meetings, with a total 
attendance of 144. The programs for these occasions scheduled 
talks by faculty members and several outside engineers. 


UNIVERSITY OF TEXAS 


A fine balance between educational and recreational activities 
was maintained by the University of Texas Student Chapter last 
year. In addition to 
15 technical meetings, 
there were inspection 
trips to the site of 
Buchanan Dam and 
to places of engineer- 
ing interest at San 
Antonio and New 
Braunfels, Tex. The 
Chapter displayed a 
number of interesting 
engineering models in 
the annual ‘power 
show” and also spon 
sored two open 
houses and smokers. 
During the Christ- 
mas season the Chap- 
ter cooperated with 
the faculty of the 
civil engineering de- 
partment in giving a party for all civil engineering students, and 
in the spring it was host at another party and dance. 





Senrior-CLAss MEMBERS OF UNIVERSITY 
oF TEXAS STUDENT CHAPTER ON 
INSPECTION TRIP 


UNIVERSITY OF UTAH 


The Society’s illustrated lectures were enjoyed at a number 
of the 1936-1937 meetings of the University of Utah Student 
Chapter. Student papers were another feature of these oc- 
casions. In all, there were 17 meetings, which attracted a 
total attendance of 340. 


UNIVERSITY OF VERMONT 


Although the University of Vermont Student Chapter was not 
established until January, its record for the second semester is very 
praiseworthy. The Society’s lantern slide lectures were enjoyed 
at two of the seven technical meetings. The guest speakers heard 
on other occasions were Maj. Paul M. Ellman, of the Corps of 
Engineers, U.S. Army, and George Stanley, city engineer of Bur- 
lington, Vt. Inthe spring there were two inspection trips—one to 
the Comerford plant of the New England Power Association at 
Fifteen Mile Falls, and the other to the Little River Project at 
Waterbury. 


UNIVERSITY OF VIRGINIA 
The 1936-1937 school year was an unusually successful one for 
the University of Virginia Student Chapter. Activities were 
initiated with a two-day inspection trip to the Tygart River Dam 
near Grafton, W.Va. The guest speakers heard at the meetings 















































806 


held in the fall were Seth Burnley, city manager of Charlottesville, 
Va., and Field Secretary Jessup. After Christmas the meetings 
were devoted to preparations for the Student Chapter Convention, 
to which the Chapter was host in March. This highly successful 
event was followed by a tea dance. The final event of the year was 
an all-day picinic and inspection trip over the route of the Char- 
lottesville water supply system 


UNIVERSITY OF WASHINGTON 


Diversified programs were arranged for the 13 meetings of the 
University of Washington Student Chapter last year. There were 
student and outside speakers, and on five occasions the Society’s 
illustrated were enjoyed. In May the annual joint 
banquet with the Seattle Section took place, and there was also 
a joint technical meeting with the student branch of the American 
Society of Mechanical Engineers. On the latter occasion motion 
pictures of the construction of the San Francisco-Oakland Bay 
Bridge were shown through the courtesy of the Columbia Steel 
Company. Two-day field trips were made to Coulee Dam and to 
Seattle’s municipal power development on the Skagit River. 


lectures 


UNIVERSITY OF WISCONSIN 
Members of the faculty of the University of Wisconsin ad- 
dressed several of the 1936-1937 meetings of the Student Chapter. 
On other occasions motion pictures were shown. In all, there were 
nine meetings, with a total attendance of 424. Social events in- 
cluded the Chapter’s annual Christmas party and a spring picnic 
and baseball game. 
UNIVERSITY OF WYOMING 
There was 100 per cent enrolment in the University of Wyoming 
Student Chapter last year. Since no seminar course is offered in 
the engineering curriculum, the Chapter decided to utilize part of 
the nine scheduled meetings for the presentation of student papers 
and lectures. Four members of the faculty also spoke. At the 
last meeting of the year there were several outside speakers, in- 
cluding R. C. Gowdy, Vice-President of the Society; E. K. Nel- 
son, Contact Member for the Chapter and city engineer of Laramie, 
Wyo.; and Field Secretary Jessup. 


UNIVERSITY OF SoutH CAROLINA 


The annual report of the University of South Carolina Student 
Chapter states that there were 12 meetings in the 1936-1937 
school year and that the total attendance at these sessions was 128. 
Business matters of interest to the Chapter were discussed at most 
of these sessions. A banquet, which was held at the Columbia 
Hotel in December, was especially enjoyed. 


VANDERBILT UNIVERSITY 


Motion pictures were shown at several of the 1936-1937 sessions 
of the Vanderbilt University Student Chapter. Those especially 
enjoyed were reels of an inspection trip to Chickamauga Dam 
made by members of the Chapter, a film contrasting New York 
City skyscraper architecture with the low, massive structures in 
Washington, D.C., and motion pictures of the work done at the 
Vanderbilt Engineering Camp. There were seven meetings, with 
a total attendance of 176. The last session of the year was a 
joint dinner meeting with the Nashville Section of the Society, 
the principal speaker on this occasion being Field Secretary Jes- 
sup. Smokers held in the fall and spring were greatly enjoyed. 


VIRGINIA MILITARY INSTITUTE 


During the past year the Virginia Military Institute Student 
Chapter held 20 meetings, the total attendance at these sessions 
being 1,600. Students were responsible for the programs pre- 
sented on most of these occasions, as they gave 46 papers in all. 
On the list of outside speakers were E. M. Hastings, Contact 
Member for the Chapter; H. G. Shirley, commissioner of the 
Virginia Department of Highways; R. S. Phillips, of the Portland 
Cement Company; and J. C. Hoyt, consulting hydraulic engineer 
for the U. S. Geological Survey. There was full enrolment of those 
eligible for membership in the Chapter. 


VIRGINIA POLYTECHNIC INSTITUTE 


Students, members of the faculty, and outside speakers co- 
operated to make the 1936-1937 meetings of the Virginia Poly- 
technic Institute Student Chapter a success. In all, there were 


Civit ENGINEERING for November 1937 


Vou. > 
































Noon 


nine meetings, the total attendance at these sessior, 
Special activities included participation in the ann), 
day, a smoker in the fall, and the annual spring picnic. 


I eing ay 
engineers 


Uta STATE AGRICULTURAL CoLLEcr 


The Utah State Agricultural College Student Chap 
the close of the most successful year in its existence 
to 13 meetings, there were many minor field trips ¢, 


ter reports 
In additi mm 
local places 





Uran STaTeE AGRICULTURAL COLLEGE STUDENT CHapreR 


of engineering interest, and in the spring senior-class members of 
the Chapter enjoyed a two-week trip that took in engineering 
projects in Washington, California, and Nevada. Outstanding 
social activities included a party in January and a formal S 
Patrick’s Day engineers’ ball. 


WASHINGTON UNIVERSITY 


During the past academic year there was 100 per cent enrolment 
of those eligible for membership in the Washington University 
Student Chapter. Guest speakers were scheduled for the programs 
of most of the six technical meetings. In November the senior. 
class members of the Chapter were guests of the St. Louis Section 
of the Society at a banquet and technical session. The Chapter 
was also entertained at a smoker held at the home of Prof. F. 0 
Sweetser. 


West VIRGINIA UNIVERSITY 


Each member of the West Virginia University Student Chapter 
presented four papers at the 1936-1937 meetings of the West 
Virginia University Student Chapter. The Society’s lantern slic 
lectures were also enjoyed on several occasions. In addition t 
holding 16 technical meetings, the Chapter made inspection trips 
to the Tygart River reservoir dam at Grafton, W.Va., and to 
Pittsburgh, Pa., and entered exhibits in the annual engineers 
show. There was 100 per cent enrolment of those eligible for 
membership. 


WORCESTER POLYTECHNIC INSTITUTE 


The list of outside speakers appearing before the 1936-1937 
meetings of the Worcester Polytechnic Institute Student Chapter 
included Field Secretary Jessup; E. Sherman Chase, consulting 
engineer of Boston, Mass.; and George Sanford, of the U.S 
Bureau of Reclamation. Eight student papers and one of the 
Society’s illustrated lectures were also enjoyed at these sessions 
In all, there were seven meetings, with a total attendance of 20) 


YALE UNIVERSITY 


Numerous interesting activities supplemented tle technical 
meetings held by the Yale University Student Chapter during th 
past school year. There were inspection trips to the plant of the 
Lone Star Cement Company at Hudson, N.Y., and to the new 
bridge under construction at Middletown, Conn. The Chapter 
contributed a great deal to the success of the two-day exhibit held 
by the Yale Engineering School in March, their displays including 
a complete working model of the Rocky River power developmen! 
in the Housatonic Basin. On the list of speakers who addressee 
the technical sessions were Field Secretary Jessup; Charles | 
Smith, vice-president of the New York, New Haven and Hartlore 
Railroad; Ferdinand N. Menefee, professor of engineering ™ 
chanics at the University of Michigan; and Robert A. Cairns 
city engineer of Waterbury, Conn. There was 100 per cent em 
ment in the Chapter. 
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Engineering Events in Brief 





ITEMS OF INTEREST 








Civit ENGINEERING 
for December 


over fifteen papers, delivered at the 
| Meeting of the Society, held in Bos- 


Fal 

‘on, Mass., on October 6-8, 1937, are 
wuduled to befabstracted!or summarized 
» the December issue of Civ. ENGINEER- 


avo, These papers cover such topics as 
ail mechanics and some of its applications, 
solution problems in rivers and harbors, 
and registration and the plane-coordinate 
~ystem in Massachusetts, aspects of eco- 
somic and uneconomic public-works con- 
struction programs, pier construction and 
arine-borer hazards, and the necessity 
- thoroughfare and recreation planning 
n urban areas. 
\s complete a treatment will be ac- 
ied each paper as space limitations 
wil permit. It is possible that some of 
be papers will be eligible for publication 
» full in PROCEEDINGS at a later date, and 
» these cases comparatively brief atten- 
in will be accorded them in Civim EN- 
weertnc. The disposition of each, 
owever, will be determined through 
tudy by the Committee on Publications. 





National Council of State 
Boards of Engineering 
Examiners Holds Convention 


On OcroperR 11-13, 1937, the National 
Council of State Boards of Engineering 
Examiners held its eighteenth annual con- 
vention in Scranton, Pa. This meeting 
was attended by official delegates of 30 

te boards and 10 national engineering 
societies. James L. Ferebee, M. Am. Soc. 
C.E., was the official representative of the 
Society. Secretary Seabury and Field 
Secretary Jessup also attended, and a 


members of the Society took part. The 
National Council is now composed of a 
membership of 38 legally constituted state 
wards, representing over 53,000 registered 
engineers and surveyors. (The executive 
secretary's report stated that three states— 
\eorgia, Nebraska, and Texas—adopted 
ngineering registration laws during the 
past year.) 

The National Council adopted several 
minor amendments to its constitution and 
yy-laws. One of the changes in the by- 
aws will permit the active secretary of a 
member board, although not a member of 


the board, to hold office in the National 


Council 

The National Bureau of Engineering 
Segistration, which is a function of the 
National Council, has been given a trial 
peration for the past several years, and 
at the Scranton meeting it was put on a 
permanent basis by the adoption of a 
anite plan of procedure and require- 
ments. The registration bureau will in- 





vestigate, verify, and evaluate the pro- 
fessional records of registered engineers 
or engineers who are residents of states 
not having registration laws. Registered 
engineers meeting the minimum require- 
ments of the model law may be issued a 
certificate of qualification, with reciprocal 
indorsement of their state board, and such 
certificates will be used in connection with 
reciprocal registration in the various 
states. 

Reports of standing committees on ac- 
credited engineering schools, uniform 
examinations for registration, legal pro- 
cedure, national bureau of engineering 
registration, and the constitution, were 
presented and discussed with much inter- 
est. A special committee on qualifying 
experience, with Dr. Charles F. Scott as 
chairman, was appointed to collect in- 
formation on this important subject and 
report at the next meeting of the Council. 

The annual banquet of the Council was 
well attended, and the honor guests were 
the officers or officially designated repre- 
sentatives of national engineering socie- 
ties. Col. Willard T. Chevalier, of New 
York City, was the principal speaker and 
made an inspiring address. 

The following officers were elected for 
the ensuing year: Prof. S. H. Graf, Cor- 
vallis, Ore., president; Dr. Charles F. 
Scott, New Haven, Conn., vice-president; 
J. O. Kammerman, Rapid City, S.D., 
director, Central Zone; and Col. C. E. 
Myers, Philadelphia, Pa., director, North- 
east Zone. The other officers holding 
over are: Prof. J. S. Dodds, Ames, lowa, 
past-president; K. C. Wright, Salt Lake 
City, Utah, director, Western Zone; and 
Prof. C. L. Mann, Raleigh, N. C., director, 
Southern Zone. T. Keith Legaré, of 
Colombia, S. C., was reelected executive 
secretary for his fourteenth term. Prof. 
J. S. Dodds, of Ames, Iowa, was appointed 
as one of the representatives of the Na- 
tional Council on E.C.P.D. Dean G. 
M. Butler, of Tucson, Ariz.,and Virgil M. 
Palmer, of Rochester, N.Y., were reap- 
pointed members of the committee on 
national bureau of engineering registra- 
tion. Messrs. Myers, Dodds, Wright, 
Mann, and Legaré are Members of the 
Society. 

The next meeting of the Council will be 
held in Des Moines, Iowa, in October 1938. 
It was also tentatively decided to hold the 
1939 convention in Sau Francisco, Calif., 
and the 1940 convention in Charleston, 
S.C. Crvi~ ENGINEERING is indebted to 
Director Legaré for the account herewith. 





Wise and Otherwise 


AN EXPERIENCE of Professor Aber- 
crombie which took place during his trip 
abroad some years ago has been called to 
the attention of the editor by William 
Trillow, who may be addressed at Leeds 
Hospital, Leeds, Mo. 
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When driving into the little-known 
principality of Deliria, the Professor had 
inadvertently failed to give the national 
salute by neglecting to shake his fist at 
the customs officer. The latter leaped 
into an official car and pursued Professor 
Abercrombie at a rate of 20 mph, De- 
liria’s maximum speed limit in the open 
country. As the Professor drove at the 
same headlong speed, the customs officer 
was unable to do more than hold his own 
at a distance of 100 ft to the rear. The 
two cars soon approached a town, of which 
all in Deliria have a speed limit of 40 mph. 
They are laid out in the form of a square 
grid, four blocks each way, with entrances 
and exits at the corners of the grid. 

Each car increased its speed to 40 mph 
on entering the town, maintained that 
speed to the city limit at the corner diago- 
nally opposite, and there slowed down once 
more to 20 mph. Each car traversed 8 
blocks from entrance to exit of the town— 
a total distance of 114 miles. What dis- 
tance separated the cars after both had 
emerged? How many different routes were 
at the Professor’s disposal on entering? 

In October’s problem, three brides, 
Gretchen, Lisa, and Susan, went with their 
husbands, named (but not respectively) 
Peter, Jason, and Hans, to buy some pigs. 
Each person bought as many pigs as he or 
she paid shillings for each pig. Each 
husband paid a total of 63 shillings more 
than his wife paid. It was required to 
find how the couples were mated, if Hans 
bought 23 more pigs than Susan, and Peter 
11 more than Gretchen. The solution, as 
given by H. E. Phelps, M. Am. Soc. C.E., 
who sent in the problem, is as follows: 

The key equation is X*? — A? = 63, 
where 

X = number of pigs one man buys 

A = number of pigs his wife buys 
This equation has only three positive 
integral solutions, that is, 


yngnesn oo ype yet 
Apequals1} A, equals31\ A;,equals 9 


where the X’s refer to the husbands and 
the A’s to the wives, but where each set 
is not, as yet, assigned to the proper 
couple. But Hans buys 23 more pigs than 
Susan, and Peter buys 11 more pigs than 
Gretchen. By inspection, then, Hans and 
Susan must be represented by X, and Ag, 
Peter and Gretchen by X; and Apo, leaving 
Xo and A; to represent Jason and Lisa. 
Assorting the couples then, as shown in the 
bracketed equations above, the matri- 
monial tangle, together with individual 
purchases of pigs, is resolved into 


Peter 12 Hans 32 Jason 8 
Susan 9 Lisa 31 Gretchen 1 


Suggestions for other problems for Pro- 
fessor Abercrombie’s column, accompanied 
by solutions, may be addressed to the edi- 
tor. Solutions should preferably be sent 
in separate enclosed envelopes. 
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Are You Looking for Work? 


A Personnel Counselor Suggests Methods in Technique of Locating Good Jobs 


By Witt L. FLercner 


Wr L. FPiercuer, Inc., Personnet MANAGERS AND COUNSELORS, Boston, Mass. 


Sooner or later every engineer steps out to get himself a job. advice. Its author, William Leroy Fletcher, who graduated 


Whatever the cause—one’s first position, the desire to try a dif- 
ferent field, completion of a project, reorganization, a depression— 
one’s campaign will benefit from taking the objective view of a 


from Dartmouth in 1914, conducts a very successful personnel 
business in Boston, and speaks with authority in the field. Per. 
mission to reprint is gratefully acknowledged to the author and 


personal situation that is frequently bewildering. The following to the ‘Dartmouth Alumni Magazine,” in the June 1937 issue 


article is packed full of sound common sense and practical, usable of which it appeared. 


Have you the problem of making the 
most of your life from an economic stand- 
point? Plainly, do you have to work for a 
living? If so, the first thing you must 
realize is that for the man of average or 
more than average ability, making good in 
business is 90 per cent a matter of starting 
right. This means getting into the right in- 
dustry and the right company and the right 
job. Getting exactly the right job is quite 
different from simply getting a job. 

Getting the right job is a sales problem. 
This is true regardless of your age, or the 
kind of position, or the salary you desire. 
You are going to sell yourself. You must 
be the sales manager, advertising manager, 
and salesman. 

When you get the idea that you are not 
going to apply for something, but to sell 
your services, fixed in your mind, you will 
soon find yourself thinking of ways and 
means to secure the job you want. 

This sales problem which you are facing 
can be divided into four parts: 

1. The analysis of yourself to find out 
exactly what you have to sell. 

2. The study of your market to deter- 
mine who and where are your prospects, 
with particular attention to the tides or 
trends in business. 

3. The planning of your campaign, that 
is, determining the best ways of establish- 
ing contacts with your prospects. 

4. The execution of your campaign— 
establishing employer contacts and selling 
your services. 

How do you do these things? First, 
you realize that in any job problem, the 
employer is the dominating factor. He 
has the job and he has the money. If you 
want his job and his money, you must get 
over on his side of the fence and find out 
what he needs and why. In selling, this is 
called getting the “you” attitude. ‘“‘Con- 
tacts,”’ so-called, are important things in 
getting jobs; but few men get jobs solely 
because of their ‘‘contacts."" Noemployer 
is likely to hire you without giving the mat- 
ter careful consideration for the simple 
reason that you are expensive If you are 
going to earn an average of only $50 a week 
for the next ten years, you will cost some 
employer $26,000. If he is a particularly 
able employer, this means all the profit on 
$260,000 of business. Obviously, nobody 
is going to spend that much money without 
careful consideration. It will help you in 
selling your services if you will realize at 
the outset that you have a high unit of sale 
and that the prospective employer has a 
right to ask you any and every question he 
may desire 


The employer who hires you will do so 
for only one reason—what he believes you 
can doforhim. Compensation is a reward 
for services rendered. It is not a cause but 


an effect. So you may fairly say that you . 


are not looking for a job, but some employer 
to whom you can render a valuable service. 

Exactly what service can you render an 
employer? 

This question is one which few can 
answer intelligently. Most men think 
that they know a great deal about them- 
selves. As a matter of fact very few men 
know themselves. When a man has 
trouble in closing his prospects, or in ar- 
ranging “contacts,” or in writing letters 
that pull, the chances are four out of five 
that his trouble lies in his lack of knowledge 
of himself. Accurate self-analysis cannot 
be made in a slip-shod way; but there are 
tricks which can be used advantageously. 
Most large corporations use intelligent 
questionnaires. If you will secure the 
blanks of any half-dozen corporations and 
complete these blanks, you are almost cer- 
tain to find before you have completed the 
last blank, that you have located the root 
of your trouble. 


SUPPLEMENTARY INFORMATION NEEDED 


It is not possible, of course, to get the 
measure of a man by asking questions. In 
analyzing yourself or in going after a posi- 
tion, supplementary information is most 
worth while. Prepare this as a part of an 
analysis of yourself. Use it as your good 
judgment dictates. Let this supplemen- 
tary information contain complete infor- 
mation carefully paragraphed and cap- 
tioned, covering: 

1. Early environment—that is, the kind 
of home from which you come. 

2. Scholastic activities—meaning the 
subjects in which you excelled, and also the 
ones you did not like. 

3. Any work you did while attending 
college to earn money. 

4. A tabulated list of the industries in 
which you have had experience. 

5. Complete information regarding prob- 
lems met and solved. 

In studying your market, you should 
pay particular attention to two things: 
First, the probable growth or decline of 
various industries; and second, the man- 
agement of various companies. It is 
much easier for a capable man to forge 
ahead in an industry which is expanding 
than it is in one which is stagnating or con- 
tracting. In the prosperous years imme- 
diately preceding the depression, 80 per 
cent of all profits were produced by 20 per 


cent of allemployers. Behind this fact lie: 
another fact which is even now not appre 
ciated by too many people—profits come 
only through men and only the outstand. 
ingly capable men are today producing 
profits. In going after a job, you should 
try hard to get inte a particularly well. 
managed company. Also you should con- 
sider the character of the managers of that 
organization—are they really willing to 
pay for results if, as, and when you can 
produce them? 

In selling your services, letters are your 
most valuable tool. With a postage 
stamp and a little time, you can reach any 
employer in the country and tell him your 
story. If you write letters, do not ask 
yourself if they will go to the wastebasket, 
or be read. You do not ask yourself this 
question when you write to a personal 
friend or to any business man on any sub 
ject except getting a job. Write as you 
talk. Perhaps it would be better to say, 
“Don’t write, but talk.” Think what you 
would say to the employer if you were talk- 
ing to him over the telephone. Write it 
down, sign it, and mail it. 

Another tool which is little appreciated 
is a telephone canvass. If you are located 
in a large center, you can take a list of 10) 
employers, gleaned from the advertising 
columns of the newspapers and magazines 
and from the classified telephone directory, 
call each of them on the telephone, and ask 
for a job. You may stumble a bit the first 
two or three times you try this, but if you 
will call a hundred firms, you are almost 
certain to be agreeably surprised at the re- 
sults. 

When you meet an employer face to face 
tell him what he wants to hear so far as you 
can do so and be truthful. Particularly, 
try to show him that you are not just 
another cucumber in the cucumber patch. 
Speaking generally, most employers like 
men who are like themselves. If you are 
asked to submit a photograph submit 4 
good one. You wouldn’t think of putting 
out an automobile catalogue contaiming 
photographs of 1930 or 1925 automobiles. 
Don’t show yourself as you were five o 
ten years ago and don’t ever send a photo 
graph except one taken with you looking 
straight into the camera. 

Many outstanding successful men s@y 
that they are successful because of four 
factors. They work and study hard, but 
they have from someone else expert direc: 
tion and intelligent criticism. Hard work 
and study today are not enough to ims 
success. Direction and criticism are 4° 
necessary. Stretch your mind. Keep 
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Building the Golden Gate 
Bridge Depicted in 
Motion Pictures 
\ yew motion picture entitled “Build- 
» the Golden Gate Bridge,” just com- 
i by the Bethlehem Steel Company, 
released October 10, 1937. It is a 


» the sound track. Beginning with the 
| of the steel on the bridge site, the 


er ( 
uITiVas. 


sicture gives a complete account of the 


nstruction of the bridge across the 
‘olden Gate at San Francisco. 

The huge steel towers, 746 ft high, that 

ort the cables are seen to rise from 


their foundations as the steel is assembled 
and placed in position, and the construc- 
tion of the superstructure for the roadway 
on the 4,200-ft suspended span is depicted 
in detail. Of particular interest are the 
many special methods required in han- 
dling the steel due to the great size of the 
structure. Many difficult problems had 
to be solved in the construction of the 
Golden Gate Bridge, and the methods 
used are discussed on the sound track of 
the picture. 

Local Sections or Student Chapters of 
the Society may secure showings of the 
picture by writing to the Bethlehem Steel 
Company, Bethlehem, Pa., or by contact- 
ing any one of the company’s district 
offices. It would of course be desirable 
to make requests as early as possible, but 
three or four weeks’ notice will ordinarily 
suffice. No fee will be charged for use 
of the film, but questions of provision of a 
projection-machine operator and payment 
of transportation charges should be taken 
up with the company. The showing of 
the picture will occupy about 45 minutes. 





An Unusual Summer Surveying Camp 


By Racpn E. Goopwin, M. Am. Soc. C.E. 


\ssoctaTe Prorgssor or Crvtm. ENGINEERING, COLLEGE or THE CITY oF New Yor«, 
New York, N.Y. 


CHNICAL schools usually conduct their 
mer surveying camps in the country 
n tracts of land which are in a state of 
ture and are owned and controlled by 
school. If the students remove their 
rts while working, or park their cars 
vhere most convenient for themselves, it 
t necessary for the camp director to call 
n to account or to make peace with an 
r-watchful police force. But instead of 
ing its students loose, free from all re- 
ibility upon itsown exclusive grounds, 
ie College of the City of New York con- 
s surveying field work under prac- 
il working conditions in Van Cortlandt 
Park and on the streets surrounding it in 
New York City. 
[he park comprises more than 1,100 
so there are no limitations due to 
ack of space. The natural features in- 
e woods, fields, rough rocky hills, a 
ream, swamps, a lake, and even the re- 
qusite supply of poisonivy. The park is 
traversed by roads, parkways, and two 
railroad lines. The adjacent streets are 


RAPHIC, TOPOGRAPHIC, AND City SURVEYING PROBLEMS ARE 


monumented and numerous official city 
benchmarks are available, offering a much 
prized opportunity to familiarize the stu- 
dents with the practical features of city 
surveying. 

Instead of being isolated in a small world 
of their own, where they can do no wrong, 
the students learn to work while subject to 
the hindrances, annoyances, and respon- 
sibilities of actual practice. Automobiles 
park in their lines of sight. Curious on- 
lookers kick the legs of their tripods. 
Boys destroy their stations and bench- 
marks. Children beg, ‘“Take my picture, 
Mister?”’ And efficient policemen watch 
to see that they keep their shirts on and 
respect the integrity of the park shrubbery, 
even when it interferes with their survey- 
ing operations. A sleeveless jersey or gym 
shirt is acceptable, but students who strip 
to the waist on hot days are wont to hear 
a blast from a “‘cop’s’’ whistle, followed by, 
“Hey, put your shirt on! Where do you 
think you are—at the beach?” In justice 
to the students it should be said that they 
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offend less in this particular than do the 
baseball players and other park visitors. 

The control of large numbers of survey- 
ing students in a city park has presented 
some real difficulties. If stakes were 
driven in the lawns, it would be impossible 
to make sure that all of them were removed 
before the lawn mower struck them. This 
problem was solved by furnishing students 
with removable metai turning points to be 
used in place of stakes for leveling; and by 
marking transit stations by nails pushed 
through small squares of white cloth. 
Other similar difficulties have been en- 
countered and successfully surmounted. 

One of the principal problems still re- 
maining is that of keeping triangulation 
lines cleared, once they have been estab- 
lished. The rank foliage of the park con- 
stantly invades lines of sight. The Park 
Department is very helpful, however, 
about permitting existing lines to be main- 
tained. Its chief engineer cooperates with 
the school authorities in every possible 
manner. The fact that the College of the 
City of New York is a free college main- 
tained by the city itself makes its summer 
surveying camps in effect one of the city 
departments. Many of its graduates find 
employment in the city service. 

The City of New York coordinate sys- 
tem is based upon a fictitious meridian par- 
allel to the avenue system of the Borough 
of Manhattan. Student topographic 
maps conform to this meridian, and the 
coordinates of student triangulation sta- 
tions are computed in the City of New 
York system. Blueprints of the city rec- 
ord maps and coordinate record sheets are 
available for student use, and city monu- 
ments on Broadway furnish the tying-in 
points for bearings and coordinates. Five 
different base lines are used in triangula- 
tion, and an extensive triangulation system 
of connected networks provides the basis 
for topographic control. 

Leveling is based upon the official city 
datum known as mean sea level. Van 
Cortlandt Park is located in the Borough 
of the Bronx, and the local borough datum 
is mean high water. The difference be- 
tween the two datums is explained to stu- 
dents. The difference in elevation be- 
tween the surface of the lake and the high- 
est benchmark in the student survey sys- 
tem is 154 ft. This difference is adequate 
for demonstrating the technique employed 
in barometric leveling and in all other 
necessary operations. 





ENCOUNTERED IN A SINGLE City PARK AND Its ENVIRONS 
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Something for the Undergraduate 
to Think About 


By Tuomas H. Evans, Jon. Am. Soc. C.E. 
ASSISTANT Prorsssoe or Crvm. ENGIneeRING, UNIVERSITY OF VIRGINIA, CHARLOTTESVILLE, VA. 


Most undergraduates have some day to 
think about employment, and the follow- 
ing observations were inspired by a state- 
ment made by an employer of many young 
engineers. He said that 25 per cent of a 
prospect's worth is judged on his scholastic 
record and the remainder depends on his 
personality and ability to work with his 
fellows. While these figures may not be 
average, they mean that ability to absorb 
knowledge and satisfactorily utilize it as 
an undergraduate simply makes the man 
eligible for employment of one kind or 
another. From that point on, the em- 
ployer is principally interested to know 
whether he is getting good organization 
material—men who not only can work 
satisfactorily in a group, but who also 
will demonstrate possibilities of initiative 
and leadership. The ability to obtain a 
degree, even with honor standing, is no 
true measure of these all-important char- 
acteristics. Naturally, a man with a high 
scholastic, plus a good extracurricular 
record is the ideal any employer hopes to 
get. 

Thus, since most organizations are look- 
ing for good material for their “team” 
rather than for individualists, let us scan 
the opportunities for such development in 
college. To me these opportunities exist 
in the many extracurricular activities. I 
feel qualified to express myself on this 
because of my intimate contact with many 
of them as an undergraduate less than ten 
years ago, a span of years not long enough 
to erase my appreciation of the student’s 
viewpoint. 

What, then, is the big advantage to a 
young man in joining and working with 
organizations on the campus? To the 
individual it is not that he carries on some 
noble tradition of dear old Siwash, but 
that in doing so he is improving himself. 
How? Because that man learns to carry, 


on his own, a certain amount of responsi- 
bility; he has a chance to exercise initia- 
tive and judgment; and he is working with 
a number of different temperaments to- 
wards a common goal. He has to express 
himself now and then to get ideas ‘‘across”’ 
to his colleagues. He may lead a com- 
mittee and then, perhaps, the entire group. 
In other words, that man learns to do jobs 
of a type which society and employers will 
call upon him to do. He is taking advan- 
tage to the full of what a college education 
has to offer. The undergraduate’s success 
as a useful citizen of the university will be 
a good yardstick of his attainments in 
later life. 

This so-called ‘“‘broadening”’ is of value 
especially to an engineering student be- 
cause his normal training, of necessity, has 
to leave out many desirable cultural 
courses. If he is on a university campus, 
his work usually keeps him in a group of 
buildings where he can be almost self- 
contained. There is a tendency to crawl 
into this “‘hole’’ and pull down the cover. 
The line of least resistance leads to such a 
rut of self-satisfaction, to a spirit of con- 
tempt toward the liberal-arts student with 
an apparently easy schedule. But there 
are marvelous opportunities in such a case 
which a little initiative will enable a man 
to take advantage of. Here is a remark- 
able chance to mix with many types be- 
sides just engineers—fellows with many 
different slants on life with whom he can 
learn to converse and to get along, human 
beings from whom to extract ideas and 
culture. Unfortunately the man in a 
purely technical school will miss this par- 
ticular advantage, but he still has his own 
organizations and colleagues to work with. 

In case the reader wonders just what 
is meant by extracurricular work, let me 
state that it implies any activity from a 
reading club or debating team to a highly 


V OL. 7» N 0. I] 
organized political group or athletic 
team—in fact any group banded together 
with a worth-while purpose in viv w. There 
is usually some activity to fit almost every 
personality. Some men can take only a 
taste here or there, while others can assum, 
a great deal of responsibility in many 
things. How much a man should “hj, 
off”’ depends on his own good judgment 

One important consideration, however 
is not to overdo activities. You still hay 
to obtain the old sheepskin. In fact, ha; 
comes first, and a man must strike between 
the two a happy medium which {fits hic 
own aptitudes. Those organizations tha; 
take a great deal of time, such as foothai! 
would naturally not be advisable for a map 
who is shaky in his studies, even if he ha: 
athletic prowess. A man’s own judgmen; 
can be gaged by his ability to do well ip 
classes and carry on a certain amount o' 
organization work at the same time 
Don’t, however, try to be just a “big 
man on the campus”’ because you may find 
yourself looking for work without th 
diploma. But the man who excuses his 
inertia with the old bromide that he “hasn’: 
time” usually fails to realize the large 
quantity of the precious stuff he wastes in 
“bull” or “gumming’’ sessions with th: 
boys. 

Personality, an important factor of that 
75 per cent, is something a man inherits 
but in a great many it is subdued and can 
only be developed by the assumption o/ 
responsibility and contacts with others 
It is remarkable to watch the blossoming 
out of a young man who starts through th: 
mill with a bad inferiority complex. Ina 
few cases he forces himself to come out o 
his shell by the exercise of strong will 
power, or by advice gained from an in- 
spiring book. In others quite often friends 
start him in organization work which bv 
learns to enjoy. At any rate his person 
ality is uncovered; the boy finds himseli 
and nothing should stop his progress 

Personnel men who interview young 
engineering applicants each spring ar 
always very much interested in a mans 
extracurricular record. If they attach s 
much importance to it there must be som 
thing to be gained from such work 





lowa State College Analyzes Status of 
Engineering Graduates 


ENGINEERING students and young engi- 
neers in particular will find food for thought 
in the analysis recently made by Iowa 
State College of the status of its civil engi- 
neering graduates. The study is based on 
251 replies to a questionnaire that was 
sent to alumni back to and including the 
class of 1910 

Tables I and II contain data concerning 
experience and advancement. The groups 
into which the men were classified are 
listed in the order of the number of replies 
received. In Table I are given, for each 
group, the average yearly increase in 
compensation and average length of 
employment. Table II shows the ranking 
of each group in respect to: (1) Salary 
increase; (2) college grades of the men in 


the group; (3) amount of technical reading 
and non-technical reading done after 
graduation; (4) self-improvement (an 
estimate of which is derived from various 
information in the replies); (5) number of 
men in the group who have secured their 
professional registration. The last column 
shows a composite ranking based on the 
rankings in the other columns. 

The salary studies as reported in these 
tables show the increase in income for the 
total time out of college. While the results 
are representative for the entire period 
since graduation, and in comparing the 
various groups, they do not take into 
account the effect of the depression years. 

A study made in October 1931, for the 
classes 1925-1931, showed only 35 per cent 


in public work. The present study, for 
groups of classes 1910-1919, 1920-1!~, 
and 1930-1937, shows practically a «0 
form percentage, approximately 67 pe! 
cent, now in public work. The effect 
the depression period seems definite it 
transferring many from private to pub! 
employ. 

The questionnaire included the follow 
ing request: “Describe how your 
ployers have assisted in your progress °! 
personal guidance, by training courses, °! 
transfer to different types of work, by 
opportunity for increased responsi!) 
or by other means.” In their replies," 
men reported that they had receive 
personal guidance, and 36 reported trait 
ing courses given by employers More 
than half reported transfers to differe® 
types of work and opportunity for 
creased responsibility. ©" the 0 
hand, 13 reported that they had to ™* 
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thier; wn responsibility without assist- Taare II. Group RANKINGS 
gether : ms Teca- Non-Tecu- Secr Com- 
Ther , perpen bam AF oer Salen Games Hea Sane eee’ ‘enone Rlomeee 
even meet CS ee Public construction 10 10 9 10 7 4 9 
nly a 5 It will be noted from Table I Private construction : ; : ; . j 1 5 8 x 10 Ss 8 
ssum ISTRIBUTION IN GROUPS, AND Seeieeniies Ap pabepee ep ; : + : ; : : 
many Icke Ase IN INCOME AND LENGTH Ce Fas nas os. Ss 2 5 2 6 6 4 
“bit or EMPLOYMENT Outside of civil engineerin 5 9 7 9 9 10 10 
~ Se a a ee ee ee 
ria a= pm nn City and county work... .. 9 7 4 3 4 1 3 
| - comm anne tae Development and sales 4 4 3 6 5 9 6 
os astruction®. S32 7 4.3 established between scholarship, guidance ects seems to be confined to the construc- 
ts rer wean = .- oe after graduation, and financial recognition tion, public works, and structures groups. 
; sae pereennn ' may be significant. Finally, each alumnus was requested to 
ytball “(7 Hy.t5Ry) . 32 8 8.0 Another interesting question was ‘To discuss “how you think a young civil 
a mar — code “aie ad 7.3 what extent have your employers en- engineering graduate could adapt, de- 
he ha caine « « cee 5.0 couraged or subsidized your attendance at velop, and broaden himself for advance- 
gmnent - sanitary and hydraulic 19 9 3.7 technical society meetings or conventions, ment in the profession during the first 
vel] 3 Educationandresearch 18 12 3.9 membership in related technical societies, five years after graduation”’ The replies 
ant ae a oe “ - oy participation in oral or written technical varied greatly, but the composite answer 
tin a oe ——_ discussion, or visits to related engineering might be worded thus: ‘Make an intelli- 
Total and averages 251 10.7 4.6 projects?”” With 64 reporting encourage- gent program for study and reading; 


* Mostly with highway commissions. 

SED. P.W.A., W.P.A., C.C.C., State 
Planning Board, ete. 
‘Not including state men in highway con- 





ction 


t these four groups show the four 
t salary increases, and that they 
ill within the five highest groups in 
to college grades. The rather 
relationships which seem to be 


ment and 35 others reporting subsidiza- 
tion, more than 90 per cent of those 
replying to the question acknowledge a 
definite employer interest in attendance at 
engineering meetings. The small en- 
couragement reported for membership in 
engineering societies suggests the possi- 
bility that membership was intended to be 
included with attendance. Encourage- 
ment for visiting other engineering proj- 


endeavor to improve personal traits; 
affiliate with engineering societies and 
engineers; improve your situation through 
study of engineering practice; take part 
in community service; keep in touch with 
alma mater; cultivate and use common 
sense.”’ 

The data for this article have been 
supplied through the courtesy of A. H. 
Fuller, M. Am. Soc. C.E. 








NEWS OF ENGINEERS 


Personal Items About Society Members 





CourTLANDT EATON, consulting 
ngineer of Los Angeles, Calif., has just 
ent four months in Palestine in an ad- 
isory capacity on water-development 
utters for the Palestine Water Com- 








Morris LIEBESKIND has, with Ralph 
nza, established a consulting engi- 
eering practice in New York City, where 
will specialize in the design and in- 
tion of structures. Mr. Liebeskind 
vas formerly connected with the Thomp- 
n-Starrett Company of the same city. 


\neL WotMAN recently resigned as 

olic works administrator for Maryland 
and Delaware to accept an appointment 
‘ professor of sanitary engineering at 
Johns Hopkins University. 


Ross Wurre has resigned as general 
‘struction superintendent for the Ten- 
see Valley Authority to become gen- 
‘| manager for Brown and Root, Inc., 
imc the McKenzie Construction Com- 
pany, contractors for the Marshall Ford 
on the Colorado River, near Austin, 


VIS, consulting engineer of 

has been appointed en- 
newly established Cascade 
District, in Hood River 





Epwarp L. Wrns.Low, formerly assist- 
ant engineer in the Corps of Engineers, 
U. S. Army, at Zanesville, Ohio, is now 
engaged in flood-control work for the 
Pennsylvania department of flood con- 
trol and forestation. 


ZINA E. SEvISON has resigned as city 
engineer of Cheyenne, Wyo., to become 
state highway engineer of North Dakota. 


ELMER C. BARTON is now city engineer 
of Bluefield, W.Va. He was previously 
city engineer of Princeton, W.Va. 


Joun C. REMINGTON, JR., and WILLIAM 
A. Gorr have dissolved the firm of Rem- 
ington and Goff at Camden, N.J. With 
other engineers, Mr. Remington has 
formed the consulting firm of Perring 
and Remington Company, with offices 
in Baltimore, Md., and Camden. Mr. 
Goff has opened an office in Philadelphia 
for the practice of private and general 
municipal engineering. 


Frep E. RIGHTOR, president and 
treasurer of the Southwest Bitulithic 
Company, of San Antonio, Tex., has 
been appointed a member of the Texas 
State Board of Engineer Examiners for a 
six-year term. 


Casper D. MEALS, formerly wire rope 
engineer for the B. Greening Wire Com- 
pany Ltd., of Hamilton, Canada, is now 
chief engineer in the wire rope division 
of the Bethlehem Steel Corporation at 
Williamsport, Pa. 


Cyrm S. Apams has taken a year’s 
leave of absence from the Agricultural 


and Mechanical College of Texas, where 
he is assistant professor of civil engineer- 
ing, and is now employed in the engineer- 
ing office of the Lower Colorado River 
Authority at Austin, Tex. 


C. R. Youne, professor of civil engi- 
neering at the University of Toronto, has 
been appointed a member of the Royal 
Commission on Transportation recently 
set up by the Ontario government to in- 
vestigate and report on all matters per- 
taining to the transportation of freight 
and passengers. 


ERNEST P. Goopricn, consulting engi- 
neer of New York City, writes of war 
conditions in China, where he is acting as 
chief engineer for the Chinese Central 
Government in the reconstruction of the 
Canton harbor. He says that at night 
Canton is frequently darkened because of air 
raids and he comments on the probability 
of a complete traffic tie-up on river and 
railroad as a result of the war. ‘In the 
meantime,’’ says Mr. Goodrich, ‘‘we are 
safe enough living in the British con- 
cession.”’ 


Eric FLEMING, until recently engineer 
and chief of the progress and cost section 
of the U. S. National Park Service, 
Washington, D.C., has accepted a posi- 
tion as designing engineer for the Am- 
bursen Dam Company, of New York 
City. 


Joun Lowe III has been appointed 
instructor in civil engineering at the 
University of Maryland. 
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Cuarces H. TorrReyYSON recently re- 
signed as assistant engineer in the U. S. 
Bureau of Agricultural Engineering at 
New Madrid, Mo., to become associate 
civil engineer in the project planning 
division of the Tennessee Valley Au 
thority at Knoxville, Tenn. 


H. Brrcwarp Taytor has accepted 
appointment as executive director of the 
University of Pennsylvania's fund-raising 
drive, which opened October 18. 


LeL_aANp K. Hit, who is in the Corps 
of Engineers, U. S. Army, was recently 
transferred from the U. S. Engineer 
Office in the First District, New York 
City, to the Appalachian Forest Experi- 
ment Station of the U. S. Forest Service 
as an associate engineer on watershed 
studies and flood-control surveys. His 
headquarters are in Asheville, N.C. 


J. A. Riviere has been promoted from 
the position of project engineer for the 
Florida State Road Department to that 
of division engineer for the same organiza- 
tion. 


PAUL ANDERSEN is now assistant pro- 
fessor of structural engineering at the 
University of Minnesota. 


Paut L. Brockway, city engineer of 
Wichita, Kans., has been appointed a 
member of the Kansas Registration 
Board for Professional Engineers. 


A. Harry WAGNER, previously in- 
structor in civil engineering at the Drexel 
Institute of Technology, is now field 
engineer for the Portland Cement As- 
sociation, with headquarters in Philadel- 
phia, Pa. 


F. C. Wurrney is now senior engineer 
for J. I. Byrne, consulting engineer of 
Detroit, Mich. He was formerly struc- 
tural engineer for the Missouri Light 
and Power Company, St. Louis, Mo. 


Ropert H. Rupxey, until recently 
assistant engineer in the U. S. Indian 
Irrigation Service at Albuquerque, 
N.Mex., has accepted a position as engi- 
neer for the United Pueblos Agency, in 
the same city. 


Haroip S. Farney, junior hydraulic 
engineer in the Corps of Engineers, 
U. S. Army, has been transferred from 
Boston, Mass., to the Little Rock, Ark., 
district office. 


Danret Soutns, formerly junior en- 
gineering draftsman in the industrial 
department of the U. S. Navy Yard, has 
become senior topographic draftsman 
in the U. S. Engineer Office at Bingham- 
ton, N.Y. 


Mito S. Ketcuum, Jr., was recently 
appointed assistant professor of struc- 
tural engineering at the Case School of 
Applied Science. He was previously 
in the Structural and Technical Bureau 
of the Portland Cement Association, 
Chicago, Ill. 


Wuumm T. Corum, formerly in 
charge of the Glendale (Calif.) trans- 


portation office of the U. S. Forest Ser- 
vice, has been transferred to the San 
Francisco office as assistant engineer on 
minor roads. 


Joun G. SUTHERLAND has been pro- 
moted from the position of transitman 
in the division engineer’s office of the 
Canadian Pacific Railway to that of 
assistant engineer in the office of en- 
gineer, maintenance of way, eastern 
lines, of the same railway. His head- 
quarters are now in Toronto. 


C. O. DouReENWEND has taken over 
his duties as instructor of civil engineer- 
ing at the Armour Institute of Technology, 
where he will continue his research 
in the field of applied elasticity. Mr. 
Dohrenwend was previously an instruc- 
tor in the civil engineering department 
at the Rensselaer Polytechnic Institute. 


WeNbDELL C. Wyatt is now assistant 
engineer in the Kansas State Board of 
Health, with headquarters at Lawrence, 
Kans. He was formerly with Black 
and Veatch in Kansas City, Mo. 
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ALBERT WORTHINGTON ATWATER (As- 
soc. M. '19) progress engineer for the 
Tennessee Valley Authority, at Chat- 
tanooga, Tenn., died in New York City 
on September 24, 1937, from injuries 
received when he was struck by an auto- 
mobile. Mr. Atwater, who was 56, was 
born in Brooklyn, N.Y., and educated 
at Purdue University. From 1909 to 
1912 he was an instructor in trade draw- 
ing and mathematics in a Cleveland 
(Ohio) high school, and from 1912 to 
1920 was mechanical engineer for the 
Cleveland Electric Illuminating Com- 
pany. Later he was an engineer for 
Arthur G. McKee and Company, of 
Cleveland, and for several years before 
his death was employed by the Tennessee 
Valley Authority as progress engineer on 
the construction of Chickamauga Dam. 


Cyrus Cates Bass (M. '04) con- 
sulting hydraulic engineer of Granite 
Falls, N.C., died there on October 2, 
1937, at the age of 70. Mr. Babb was 
born in Portland, Me., and graduated 
from the Massachusetts Institute of 
Technology in 1890. From 1895 to 1901 
he was a hydrographer for the U. S. 
Geological Survey; from 1901 to 1909, 
project engineer for the U. S. Bureau of 
Reclamation; and from 1909 to 1914, 
chief engineer for the Maine State Water 
Storage Commission. In 1915 Mr. Babb 
established a general engineering practice, 
which he maintained until 1928. He 
was senior hydraulic engineer in the 
Corps of Engineers, U. S. Army, from 
the latter year until 1935, when he re- 
sumed his consulting practice. 


CLaRKE Petec Coriims (M. '16) 
consulting engineer of Clarksburg, W.Va., 
died at his home there on September 
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19, 1937. Mr. Collins was born at Nar. 
ragansett, R.I., and educated in Provi. 
dence (R.I.) schools and at Rensselaer 
Polytechnic Institute. His early Career 
included experience as assistant engine. 
for the Cambria Iron Company, chief 
engineer for the Somerset Coa! Company 
and special engineer for the Berwing 
White Coal Mining Company. From 
1914 to 1918 he was sanitary engineer of 
Johnstown, Pa.; from 1918 to 199 
senior engineer in the housing depar; 
ment of the U. S. Shipping Board, Emer. 
gency Fleet Corporation; and from 192) 
to 1925, consulting engineer and manager 
of the Clarksburg Engineering Company 
Inc. In the latter year he establishes 
his private practice in Clarksburg. 


ELBRIDGE RosBBIns Conant (M. '}7) 
consulting engineer of Belmont, Mass 
died on September 24, 1937, at the age of 
72. Mr. Conant was born at Acton, 
Mass., and educated at Massachuset;s 
Institute of Technology. From 1892 to 
1913 he was in the U. S. Engineer De. 
partment, with headquarters at Sa. 
vannah, Ga., and from 1913 to 1919 he 
was chief engineer and purchasing officer 
for Savannah, in immediate charge of al! 
public improvements. Later he was 
town manager of Mansfield, Mass., and 
city engineer of Manchester, N.H_., and 
he maintained a consulting practice in 
Brookline, Mass., for a number of years 
before removing to Belmont. 


Joun ANTHONY CROOK (Assoc. M. ‘(8 
proprietor of the Monarch Engineering 
Company of Falls City, Nebr., and presi- 
dent of the Denver (Colo.) Stee! and 
Iron Works Company, died in Omaha, 
Nebr., on August 9, 1937. Mr. Crook was 
born at Falls City on April 9, 1879, and 
educated at the University of Nebraska 
From 1908 to 1926, he maintained a con- 
sulting practice, and during part of this 
period he was also city engineer of Falls 
City and county engineer of Richardson 
County, Nebraska. In 1916 Mr. Crook 
became owner of the Denver Steel and 
Iron Works Company and the Monarch 
Engineering Company. 

ALBERTUS EUGENE LaARROWE (Jun 
33) manager of the Oregon Artists 
Bureau, Portland, Ore., died on January 
6, 1937. Mr. Larrowe was born in Port- 


land and graduated from Oregon State Col- — 
Build 





The Society welcomes addt- 
tional biographical material to 
supplement these brief notes 
and to be available for us 
in the official memoirs for 
“Transactions.” 











lege in 1933. In 1933 and 1934 he was © 
the Water Resources Branch of the U.S. 
Geological Survey, and from 1934 to 
1935 he was connected with the Buress 
of Internal Revenue. Later he ¥* 
secretary-treasurer of National Attrac- 
tions, Inc. 





latter year he returned to his native city 
and began a period of service with the city 
of Rochester that lasted continuously for 
nearly 23 years—in 1918 he became city 





C. ARTHUR POOLE 


engineer, in 1928 consulting engineer to 
the city, and in 1932 city manager. 
From 1934 on he was resident engineer- 
inspector for the PWA. During the war 
Mr. Poole served as a captain in the Corps 
of Engineers, U. S. Army, being assigned 
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to the 150th Engineers. He was active in 
the affairs of the Society and had served 
as president of the Rochester Section. 
A more detailed account of Mr. Poole’s 
life appears in the “Society Affairs’’ de- 
partment of this issue 


ARTHUR CARLING ToneR (M. '22) 
who was in the Chicago office of the 
Portland Cement Association, died on 
September 4, 1937. Mr. Toner, who was 
born in Baltimore, Md., on November 21, 
1881, graduated from the University of 
Pennsylvania in 1904. From 1906 to 
1914 he was, successively, assistant en- 
gineer and resident engineer in charge of 
construction for the Sewerage Commis- 
sion of the City of Baltimore. In the 
latter year he became connected with the 
Association of American Portland Ce 
ment Manufacturers (now the Portland 
Cement Association) where he remained 
the rest of his life, with the exception ofa 
year spent as assistant general manager 
of the Liberty Shipbuilding Company, 
contractors for the Emergency Fleet 
Corporation. During this long period 
with the Portland Cement Association 
Mr. Toner served as district manager in 
Pittsburgh, Washington, and Chicago 
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, — ert Noriinc (Assoc. M. 
ae ing hydraulic engineer of 
* }> ? Minn., died in that city 
= ru 4, 1937. Mr. Norling was 
oa aS ham, Sweden, on March 21, 
" a 6 jucated at Upsala, Sweden, 
” versity of Wisconsin. He 
an : . 
’ veden in 1919 and 1920 and 
ind g A or . 
as TeSi assistant at the University 
’ “Wis n from 1921 to 1923. In 
re y : , 
- M rling established his consult- 
- on and from 1934 until his 
7 » he was consulting hydraulic en- 
= - for the CWA, SERA, PWA, and 
RA fot state of Minnesota. 
ake 
— ‘ARLES ARTHUR PooLte (M. ’21) Di- 
r - of the Society, died suddenly at 
“agara Falls, N.Y., on October 14, 1937. 
7 Poole was born in Rochester, N. Y., on 
ass tone 23, 1874, and graduated from Prince- 
e of niversity in 1895. From 1895 to 
) he was in the office of the State Engi- 
etts - and Surveyor of New York; from 
2 eo to 1904, in railroad work in this 
De otry and Norway; from 1904 to 1909, 
Sa New York State Department of 
yh sneering; and from 1910 to 1911 he 
ficer vas engineer for the Ferguson Contract- 
f all : Company, of New York City. In the 
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\ppriTions TO MEMBERSHIP 
Pa vs James Epowrw (Jun. '37), With Crane Co., 
: Ave., Chicago, Ill 
0K Wutram B. (M. °37), Project Design 
an rVA (Res., 162 Hillsboro Heights), 
4 Tenn 
Ai 
Ivar (Assoc. M. 37), 467 Eighty- 
Brooklyn, N.Y. 
Jur 
tists ry, E.woop Cuoats (Assoc. M. '37), Care, 
wary ntral Illinois Public Service Co., Room 1320, 
—_ nas Bidg., Springfield, Il! 
ackeR, CarRoLt Lynne (Assoc. M. '37), Chf. 
ng Insp., City of Palo Alto (Res., 241 
e Ave.), Palo Alto, Calif. 
Swett, Leo Deteert (Jun. '37), Draftsman, 
4 m Steel Derrick Co. (Res., 1321° South 
anta), Tulsa, Okla. 
0 
¢ rover, Wattee FRANKLIN (Jun. 37), Bureau 
" a) State Highway Dept., Jefferson 
Evrorps ALEXANDER (Assoc. M. '37), 
Supt., Louisiana Materials Co. Inc., 1510 
i St., New Orleans, La. 
— 
Ropert Stewart (Assoc. M. ’37), 
5. Bureau of Reclamation, 2d Floor, 
18 st Office Bldg., Sacramento, Calif. 
_. HARLES Moses (Assoc. M. °37), Mer., 
: A. 7 ings & Sons, Haas Doughty & 
rea —— Morrison Knudsen Co, for Tri- 
‘ SON 109 South 36th St., Lincoln, 


Rowitey (Assoc. M. ’37), 





Senior Asst. Engr., Dept. of Public Utilities, 
Div. of Water (Res., 14625 Caldwell Ave.), 
Cleveland, Ohio. 


Crew Atrrep, III (Jun. '37), Asst. to Res. Engr., 
Morris Knowles, Inc. (Res., 301 Russell St.), 
Bluefield, W.Va. 


Darcie, Joserm Epcar (Jun. °37), 546 South 
Bright St., Whittier, Calif 


DaNneL, Pierre Francois (Assoc. M. °'37), Re- 
search Engr., Neyret-Beylier Piccard-Pictet; 
Director of Hydr. Laboratory, Ecole des In- 
genieurs Hydrauliciens, Grenoble Univ., 10, 
Rue de Belgrade, Grenoble, France. 


DaRDEN, WILLIAM ALLEN, Jr. (Jun. '37), Survey- 
man, U.S. Engr. Office, Nashville, Tenn. 


Davis, Berron Emerson (Jun. ‘37), Clerk, 
Pennsylvania Liquor Control Board, 829 Elec- 
tric St., Scranton, Pa. 


Drtton, Guen Ear (Jun. 37), 135 Miramar 
Ave., San Rafael, Calif 


Ditton, WiL_LtiAM SHERIDEN, JR. (Jun. '37), Box 
787, Longview, Tex 


Druscnuet, Russert Henry (Assoc M, ‘37), 
Surveyman, U. S. Engr. Office (Res., 5737 
Holden St.), Pittsburgh, Pa 


Erm, Suap Kapri (Jun. '37), No. 261, Bagdad 
Caddesi, Pendik, Istanbul, Turkey. 


Fay, Atrrep Lester (Assoc. M. '37), With New 
England Power Assoc., 441 Stuart St., Boston 
(Res., 92 Pond St., Natick), Mass. 


Frore, Micuart Epwarp (Jun. '37), 1108 South 
lst St., Champaign, Ill 


GaRLock, SpraGus Grrvan (Jun. '37), Junior 
Engr., New York State Transit Comm., 270 
Madison Ave., New York (Res., 25 Parkview 
Ave., Bronxville), N.Y 


Gersser, Georce Jonn (Assoc. M. '37), Chf 
Engr., Public Buildings Dept., City Hall, 
Providence, R.I 


Giestap, Knut (Assoc. M. '37), Senior Engr., 
WPA, Parks Dept., New York City (Res., 
350 Fort Washington Ave.), New York, N.Y 


GoupsTein, NATHAN (Jun. °'37), 2036 Seventy- 
fourth St., Brooklyn, N.Y. 


Gosseiin, Urspan Damas (Assoc, M. '37), Job 
Engr., F. H. McGraw & Co., 51 East 42nd St., 
New York, N.Y. 


Green, Eart (Assoc. M. '37), Junior Highway 
Engr., U. S. Bureau of Public Roads, 604, 
Plaza Bldg., Sacramento, Calif. 


Gruv, ANDREW Metrose (Jun. °37), Care, 
Humble Oil & Refining Co., Midland, Tex. 


Happock, Freperick Raymonp (M. °37), Chf 
Engr., Roberts Filter Mfg. Co., Darby (Res., 
1342 South Wilton St., Philadelphia), Pa. 


HaGemeyer, WaLterR Georce (Assoc. M, '37), 
Asst. Highway Engr., State Div. of Highways 
Bureau of Maintenance (Res., 461 West Cook 
St.), Springfield, Ill. 


Hacer, Mirtron Biancnarp (Assoc. M. °37), 
Asst. Civ. Engr., War Dept., Engr. Dept., 
U. S. Engrs. Otiice, Park Sq. Bidg., Boston, 
Mass, 


Hanson, Arcuie James (Jun, '37), Junior Hydrs 
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Engr., U. S. Geological Survey, Box 1311, 
Tucson, Ariz, 


Huseett, Georcr Encar (Assoc. M. '37), Instr., 
Civ. Eng, Wayne Univ., Detroit, Mich, 


Inwin, Joun Pauterre (Jun. '37), King City, Mo 


Irscuner, Emerson Cuaries (Assoc. M. °37), 
Capt., Corps of Engrs., U.S.A., Box 93, Louisi- 
ana, Mo 


Lawrence, Joun Hever (Assoc. M. '37), Mech. 
Engr. for Engr. of Plant Div., Western Elec. 
Co., Inc. (Res., 6314 Frederick Ave., Catons- 
ville), Baltimore, Md. 


(LLBVANG, Omar JoHANSEN (Jun. '37), Drafts- 
man, Coachella Val. County Water Dist., 
oachella, Calif. 


Lyons, Dan Josernm (Assoc, M. '37), Res. Engr., 
State Highway Dept., Route 2, Box 660, 
Tucson, Ariz. 


MacDonatp, Ratepu Conner (Jun, °37), 2912 
Deakin St., Berkeley, Calif. 


McNatry, Curistrorner Josern (Assoc. M. °37), 
Chf. Engr., Cement Gun Co. (Res., 217 North 
19th St.), Allentown, Pa 


MarTejKA, Franxtrn Kovuxot (Assoc. M. °37), 
Asst. Engr., U. S. Bureau of Reclamation, Den- 
ver, Colo 


Miter, Jacos Joun (Jun. '37), Junior Engr., 
U. S. Engrs., 1 Underwood Lane, Pittston, Pa. 


Mitts, ALan G. (Assoc. M. '37), Architectural 
Engr., Southwestern Bell Telephone Co., 1101 
Telephone Bidg., Oklahoma City, Okla 


Mosuer, Arruur Aucustin (Jun. '37), With the 
R. Hardesty Mig. Co., Box 492, Pueblo, Colo 


Mrvuz, Joun Matruew (Jun. °37), Project Clerk 
for M. Ross Watson, 701 South Adams, Talla- 
hassee, Fla 


Nowie, Joun Locke (Jun. '37), Laboratory of 
Mechanics, Dept. of Theoretical and Applied 
Mechanics, lowa State Coll., Ames, lowa 


Pappockx, Leon ALrrep (M. '37), Pres., Virginia 
Bridge Co.; Pres., Am. Bridge Co. (Res., 2087 
Beechwood Boulevard), Pittsburgh, Pa. 


Parpo Sroix, Evcar (Assoc. M. '37), Technical 
Director, Ministry of Public Works, Apartado 
Correos 614, Caracas, Venezuela. 


Pritey, Envwarp Frarn (Assoc, M, '37), Res 
Engr., State Highway Dept., Box 386, Level- 
land, Tex. 


Pratt, Lawrence Fuivier (Assoc, M. '37), Eng 
Draftsman, TVA (Res., 1156 Luttrell St.), 
Knoxville, Tenn. 


Purrer, Lours Brackmer (M, °'37), Prof., Civ. 
Eng., Univ. of Vermont, Coll. of Eng. (Res., 176 
Loomis St.), Burlington, Vt. 


RANSON, Joun Gray (Assoc. M. 37), Computer, 
U. S. Geological Survey, Martinsville, Il. 


RBARDON, Lestie Josernm (Assoc. M. '37), Res. 
Engr., Insp., PWA, Cincinnati (Res., 11811 
Moulton Ave., Cleveland), Ohio. 


Ricuarps, Gorpon Vavoun (Jun. °37), Inter- 
national House, Berkeley, Calif. 


RosertTson, Unton Banner (Assoc. M. °37), 
Bridge Engr., U. S. Dept. of Agriculture, 
Bureau of Public Roads (Res., 406 Grant St.), 
Santa Fé, N. Mex. 


Sawyer, Rosert Kennera (Jun, °37), 709 East 
Ivinson, Laramie, Wyo. 


Smiru, Freperick Cuarnisy (Assoc. M. °37), 
Asst. Prof., Civ. Eng., Univ. of Washington 
(Res., 5717 Thirty-third Ave., N.E.), Seattle, 
Wash, 


Suirn, WALTER Preston (Jun, 37), 38 Mallorca 
Way, San Francisco, Calif. 


rsruune, Vicror Witierr (Jun, '37), Project 
Engr., State Highway Comm., 708 First St., 
La Porte, Ind. 


Tomson, Cart Waeartey (Jun. °37), Care, 
State Division of Highways, Bishop (Res., 
2413 U St., Sacramento), Calif. 


Travis, James Epwarp (Assoc. M. ‘37), 
Associate Civ. Engr., Suburban Div., FSA, 
Box 106, Hales Corners, Wis. 


Vosteen, Frep Henry (Assoc. M. °37), Asst. 
Engr, Met. Water Dist. of Southern Cali- 
fornia, Banning (Res., 453 Euclid Ave., Beau- 
mont), Calif, 


Weoman, Leonarp Samust (Jun. '37), Senior 
Engr., Chf. of Reports Section, U. S. WPA for 
New York City, Dept. of Docks (Res., 511 
West 232nd St.), New York, N.Y. 


Wurtz, Rosgrr Eme.in (Jun. '37), Engr., Spen 
cer, White & Prentis, Inc. (Res., 110 Riverside 
Drive), New York, N.Y. 


Wootverron, (Miss) Marcarsr GErNEVIBVEe 
(Jun. '37), 949 South Hoover St., Los Angeles, 
Calif. 


Zieciser, Amos Apois, Jr. (Jun. "37), 826 Thorn 
St., Sewickley, Pa. 


MEMBERSHIP TRANSFERS 


Burks, Maxwewct Fotransseee (Jun. '29; Assoc. 
M. °37), Hydr. Engr., Los Angeles County 
Flood Control Dist., 205 South Broadway, Los 
Angeles (Res, 1166 Sherwood Rd. San 
Marino), Calif. 


Canrisitp, Grorce Howarp (Assoc. M. "15; 
M. °37), Dist. Engr., U. S. Geological Survey, 
Water Resources Branch, 606 Post Office Bidg., 
Portland, Ore. 


Cornett, Grorce Mitton (Jun. '27; Assoc. 
M. '37), Transportation Insp., C. & O. Ry. 
(Res., 1145 Ninth Ave.), Huntington, W.Va. 


Davison, Georce Srewart (M. '90; Hon. 37), 
Pres. Davison Coke and Iron Company, 2123 
Oliver Bidg., Pittsburgh, Pa. 


De Martini, FRANK Epwarp (Jun. "27; Assoc 
M. °37), Water Purification Engr., San Fran- 
cisco Water Dept., Millbrae (Res., 670 Lom- 
bard St., Apartment 2, San Francisco), Calif. 


Direst, Ray Purpy (Jun. ‘30; Assoc. M. °'37), 
Cons, Engr., 74 Chapel St., Albany, N.Y. 


Green, Roperr Reeper (Jun. "27; Assoc. M. 
'37), Designer, Chemical Constr. Co.; 561 
East State St., Trenton, N.J. 


Hitton, Rates Livineston (Jun. '26; Assoc. 
M. '37), With Eng. Dept., The Paraffine Com- 
panies, Inc., 4500 Santa Fé Ave., Los Angeles 
(Res., 219 Euclid Ave., Long Beach), Calif. 


Hovey, Orrs Evtis (Assoc. M. 94; M. 00; Hon. 
M. '37), Cons. Engr., 71 Broadway, New York, 
N.Y. 


Jounstron, Bruce Gripper (Jun. "34; Assoc. M. 
'37), Instr., Civ. Eng., Columbia Univ., 421 
Eng. Bidg., Columbia Univ., New York, N.Y. 


Kitzey, Georcs Tomas (Jun. "28; Assoc. M. 
'37), Supt., P. T. Cox Contr. Co., 154 Nassau 
St., New York, N.Y. (Res., 92 Woodlawn 
Ave., Jersey City, N.J.) 





TOTAL MEMBERSHIP AS OF 
OCTOBER 9, 1937 


PEO dc vce riences 5,614 
Associate Members....... 6,063 





Corporate Members.. 11,677 





Honorary Members. ...... 26 
ere eer 3,406 
IRS sc acunitins peaeen 79 
Sk conduc s theaaonnd l 
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LaBetie, Water Ernust (Jun 
*37), Erection Engr., Bethiehes 
8301 Stewart Ave. (Res., 11436 
Ave.), Chicago, Ill. 


Assoc yy 


Steel C, 


Lestim, James Booru (Jun. "33; Assoc — 


Asst. Engr., U. S. Engr. Office Res. 7; 


tional St.), Vicksburg, Miss. rat Me 
Lipicker, WILLIAM ZANDsR (Jun. "28. Amec ¥y 
‘37), Engr. in Chg. of Design, U. 5 Ear 


Office (Res., 866 Summit Ave ), Ss; Paul, Ming 

Lireuiser, Ropgert Rew (Assoc M 29. 
37), Chf. Engr., Bureau of Tests, State Highwas 
Dept., State Highway Testing Laboratory 
Ohio State Univ. Campus (Res, 271) 7,, 
mont Rd.), Columbus, Ohio, _ 

MAcALPINB, Davip Mutr (Jun. '28: Assoc ¥ 
'37), Instr., Coll. of the City of New Yor: 
School of Technology, New York, N y 


MacDonatp, Howarp Dante (Jun. "29 Asen 
M. 37), Constr. Supt., Western Precipitatior 
Corporation, 1016 West 9th St. (Re +._ 
North Mariposa St.), Los Angeles, Cali 


Megap, JoHn Davip (Jun. '27; Assoc. M. 
Engr., Brooklyn Eastern Dist. Terminal, §% 
Kent Ave., Brooklyn (Res., 102 West 85th & 
New York), N.Y. j 


NrgMAN, ARTHUR Ropert (Jun °30; Assoc \ 
*37), Night Supt. and Field Engr. Colum! 4 
Constr. Co., Bonneville, Ore. 


POLEINGHORNE, WILFRID CaRLos (Assoc M "9 
M. °37), Associate Prof., Civ. Eng., Michigas 
Coll, of Min. and Technology (Res, 10 
St.), Houghton, Mich. 


ark 


PouttTsrR, ALFRED FRargy (Jun. "29: Assoc \ 
37), Mgr., California Water Service Co. Bo: 
218, Menlo Park, Calif. 


PowsB., Viror Oscar (Jun. "29; Assoc M ‘37 
Asst. Hydr. Engr., TVA, 501 Union B ig 
Knoxville, Tenn. 


Rocers, Gorpon FARRAND (Jun. "30; Assoc M 
’37), Supt., Merritt-Chapman & Scott Cor- 
poration (Res., 1101 Dolphin St.), San Pedr 
Calif. 


Suarn, Roperr Joun (Jun. "27; Assoc. M ‘37 
Res. Engr., State Building Dept., Care, Bureax 
of Eng., State Dept. of Health, Lansing 
Mich. 


Smirn, Ropeprt Trumsurt (Jun. "30; Assoc.) 
°37), Dist. Mgr., Wallace & Tiernan Co, Ip 
416 Flour Exchange Bldg., Minneapolis, Minn 


Tsatsos, ALBXANDER GrorGE (Jun. 33; Assoc 
M. '37), Asst. Gen. Mgr., ER THAC) 
Canning St., Athens (Res., 37 Tatoi Rd, 
Kephissia, near Athens), Greece 


Van Kusgscx, LeRoy Wivrrmo Jun 2 
Assoc. M. '37), Senior San. Engr, State Dept 
of Health, 165 Capitol Ave., Hartford, Conn 


WeEDDINGTON, CHARLES FOREMAN Jun. 32 
Assoc. M. °37), Acting Res. Engr., State Hig 
way Dept., Box 1286, Houston, Tex 


Worcester, Joseen Rucores (M. ‘95; Hoo M 
37), Cons. Engr., 79 Milk St., Boston, Mass 


REINSTATEMENTS 
Barper, Ivan Witmor, Assoc, M reinstated 
Sept. 22, 1937. 


SHBRMAN, Myron Woop, Assoc. M.,, reinstated 


Sept. 20, 1937. 


1 Sept 


Wiss, JosepH ALEXANDER, M., reinstat’ 
13, 1937. 


RESIGNATIONS 


Cuass, Epwarp, Jun., resigned Oct. 4, )” 7 

Jory, Joun Goprrsy, Jun., resgnee ™ t 
1937. 

KirkMaAN, Herpert Mar«& Assoc, } 

signed Oct. 1, 1937. 


South Irving 


- 
— 





























* Applications for Admission or Transfer 


Condensed Records to Facilitate Comment of Members to Board of Direction 
a. "37 November 1, 1937 
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/ y upon the 
3 Th abersh or information. 


mber is urged, 


ner tion provides that the Board Mt Gibeslion shall eluate 
icants for admission or for transfer. 
ghee " y the eligibility of each candidate, the Board must 


In order to 


MINIMUM REQUIREMENTS FOR ADMISSION 


LENGTH OF 


soc. M scan carefully Grape GeneRAL REQUIREMENT Ace ACTIVE 
y York ' PRACTICE 
andidates pub- Quatitied to dest = 
: uali o design as w as er . 4 
, d each month in Civin Member to direct important work 55 yours 12 years* 
— PucweeRING and tofurnish associate 
, : : " Qualified to direct work 27 years 8 years* 
Board with data which Member — — 
nay aid in determining the Junior Quelties for sub-professional 29 wens? é-yenm* 
M bility of any applicant. 
inal, & it Qualified by scientific acquire- 
5 espectauy urged that Affiliate ments or practical experience 35 years 12 years* 


ile recommendation as 
proper grading be Fellow 


_— n each case, inasmuch 


ut 


wading must be based 


ADMISSIONS 


urs, Astoria, N.Y. (Age 28.) Refers 
Goodwin, W. L. Willig. 


reson, Roscor Writttam, Scottsboro, Ala. 
7 Field Unit Chf., TVA Maps & Sur- 

I Chattanooga, Tenn. Refers to J. C. 

B. B. Brier, H. W. English, A. S. Fry, 
nger, N. H. Sayford, F. W. Truss, G. 


nore 


A eto, Irvinc Francis, New York City- 
8 Asst. Engr., Grade 4, Office of Chf. 

Board of Estimate and Apportionment. 

K. Conard, F. T. Lawton, J. C. 
Rugg, C. Seaver, W. J. Shea, 


‘ | 


mar 


joun Ropert, San Benito, Texas. 
nior Draftsman, Dept. of State. 
L. Lytel, W. C. McNown, A. J. 
A. Russell, N. T. Veatch, Jr. 


CuaRLes Jonn, Philadelphia, Pa. 
Refers to H. L. Bowman, R. V. 
Leonard 


BORGE ADAMS, Jamaica, N.Y. (Age 25.) 
t W. Abbett, W. C. Taylor. 


ALHOUN, Marshall, Tex. (Age 37.) 

ting Res. Engr., Texas State Highway Dept. 

tsto ©. C. Cagle, W. D. Dockery, G. H. 

Hon. M B. P. Greenwade, D. C. Greer, A. D. 
Mass tchison, W. A. Ortolani, A. D. Schmid. 


kD, Ew BAVINBS, Coulee Dam, Wash, 

Party Chf., Grade 11, U. S. Bureau 

=a eclamatior Refers to H. S. Hurlburt, 
stated Je D. R. McFarland, D. O. Nelson, 


M. J. Whitson, 


ANtBL TRIGG McCase, Childress, Tex. 
Engr., Childress County. 
con, K. C. Cade, H. P. Kay, 

W ard. 


Henry, Jacksonville, Flag 
iv. Engr. with Robert M. 
R. M. Angas, A. Brest, W. 
owe, A. F. Perry, Jr. 


koMirn, Chattanooga, Tenn. 
ig. Aide, TVA. Refers to 
Gibson, T. P Pendleton, 





to cooperate with engineers 


Contributor to the permanent funds of the Society 


* Graduation from an engineering school of recognized reputation is equivalent to 4 
years of active practice 
t Membership ceases at age of 33 unless transferred to higher grade 


Eustis, Ernest Lewis, Jr., Maracaibo, Vene- 
zuela. (Age 26.) Surveyor, Caribbean Petro- 
leum Co. Refers to E. S. Bres, S. J 
Buchanan, D. Derickson, R. R. Runck, 
H. A. Sargent, H. D. Vogel, C. P. Wright. 


EvernamM, ArtHurR THompson, Los Angeles, 
Calif. (Age 28.) Engr., Raymond Concrete 
Pile Co. Refers to A. C. Everham, C. S 
Foreman, A. D. Harvey, O. S. Struthers, H. 
P. Treadway, O. A. Zimmerman. 


Fstrer, Roy Evcens, Sacramento, Calif. (Age 
36.) Asst. Bridge Engr., Bridge Dept., Div. 
of Highways, State of California. Refers to 
J. H. Diehl, F. A, Kittredge, F. W. Panhorst, 
R. Wagner, D. R. Warren, P. R. Watson. 


FICARRATTO, Sapo Cart, Davenport, Iowa. (Age 
28.) Jun. Engr., U. S. Engrs., Rock Island 
Dist. Refers to J. F. Mangold, R. L. Stevens. 


Forero BENAVIDBS, MANUBL GUILLERMO, Bo- 
gota, Colombia. (Age 31.) Engr., Compania 
de Ingenieros Constructores. Refers to J. B. 
Babcock, 3d, C. B. Breed, E. Mirabelli, H. 
Sutherland, P. Uribe Gauguin. 


FretTs, WALLACE VAN RENSSELAER, Williams- 
ville, N.Y. (Age 37.) Member of firm, Fretts, 
Tallamy & Senior, Cons. Engrs. Refers to 
G. D. Diehl, C. H. Field, G. T. Horton, S. W. 
Jackson, S. S. Neff, C. A. Poole, F. H. Robin- 
son, C. H. F. Snyder, B. D. Tallamy, W. C. 
Taylor, F. K. Wing. 


FRIEDBERG, Isatan, New York City. (Age 21.) 
Refers to R. C. Brumfield, F. E. Foss, J. P. J. 
Williams, 


GARNETT, RAyMOND RaAITHRL, Providence, R.I. 
(Age 29.) Jun. Engr., U. S. Engr. Office. Re- 
fers to C. E. Boesch, F. E. Fahiquist, H. Rubey, 
W. R. Vawter, H. A. Whitcomb. 


Grison, W Irvinc, Brownsville, Tex. (Age 49.) 
Mer. of Dist., Cameron County Water Con- 
trol Dist. No. 6. Refers to C. S. Clark, V. L. 
Conrad, E. B. Darby, E. B. Gore, H. H. Kid- 
der, A. Tamm, W. O. Washington, B. F. 
Williams, 


Grinspurc, Apram, New York City. (Age 37.) 
Tunnel Designer, New York City Tunnel 
Authority. Refers to D. G. Baillie, Jr., A. 
Brahdy, J. C. Evans, J. Mechanic, J. J. Nanry, 
J. H. Quimby, O. Singstad. 
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upon the opinions of those who know the applicant personally as 
well as upon the nature and extent of his professional experience. 
Any facts derogatory to the personal character or professional 


reputation of an applicant 
should be promptly commu- 
nicated to the Board. 

Communications relating 
to applicants are considered 
strictly confidential. 

The Board of Direction 
will not consider the appli- 
cations herein contained from 
residents of North America 
until the expiration of 30 
days, and from non-residents 
of North America until the 
expiration of 90 days from 
the date of this list. 


RESPONSIBLE 
CHARGE OF 
Work 


5 years of im- 
portant work 


1 year 


5 years of im- 
portant work 


The fact that applicants refer to certain members does not necessarily mean that such members endorse. 


Gouin, Epwarp Putaski, Tulsa, Okla. (Age 
23.) Draftsman, Patterson Steel Co. Refers 
to J. B. Butler, E. W. Carlton 


HARTMAN, Otro CHARLES, Bonneville, Ore. (Age 
51.) Engr., U.S. Engrs. Refers to R. R. Clark, 
J. P. Growdon, J. P. Hart, R. F. Hoffmark, B. 
M. Howard, B. Morrow, B. E. Torpen. 


HirRscHMAN, Paut, New York City. (Age 24.) 
Draftsman, Gibbs & Hill, Cons. Engrs. Refers 
to R. C. Brumfield, F. E. Foss, L. W. Joseph. 


Hupson, Ricwarp Ctayron, West Boylston, 
Mass. (Age 23.) Asst. to Supt., E. J. Cross 
Co., Worcester, Mass. Refers to H. P. Bur- 
den, F. N. Weaver. 


Irvin, Lestize Artuur, Los Angeles, Calif. 
(Age 25.) Structural Engr. with T. C. Kistner, 
Archt. Refers to C. Derleth, Jr., C. G. Hyde, 
L. K. Osborn, W. T. Wright, 


IRVING, WALTER Epwarp, Glenbrook, Conn. 
(Age 64.) Pres., Irving Iron Works Co., and 
Irving Subway Grating Co., Inc. Refers to 
G. S. Davison, O. E, Hovey, T. R. Lawson, 
G. H. Pegram, H. O. Schermerhorn, R. S. 
Schermerhorn, Jr., F. E. Schmitt, J. A. L. 
Waddell. 


Jounson, WALTER Feiix, New York City. (Age 
22.) Asst. Engr., National Bureau of Casualty 
& Surety Underwriters, Inc. Refers to W. 
Allan, R. E. Goodwin. 


Jonss, RoGer Epwarp, Tulsa, Okla.. (Age 23.) 
Constr. Engr., Tulsa Board of Education, Re- 
fers to J. E. Kirkham, E. R. Stapley. 


Keener, Kennetu Bixsy, Denver, Colo. (Age 
49.) Senior Engr., U.S. Bureau of Reclamation. 
Refers to J. B. Bond, J. L. Burkholder, D. W. 
Cole, J. L. Savage, R. F. Walter. 


Kieparscn, W. Carvin, Crescent City, Calif 
(Age 31.) Res. Engr., Bridge Dept., Div. of 
Highways, State of California. Refers to F. S. 
Foote, J. Gallagher, I. O. Jahistrom, 5S. B. 
Lane, F. W. Panhorst, R. H. Twaddle 


Kiorzpacn, Wit.is O’Brien, Milltown, N.J. 
(Age 22.) Draftsman, Lehigh Valley R.R., 
Bethlehem, Pa. Refers to W. S. Lohr, L. 
Perry, P. P. Rice, H. T. Rights, E. H. Rockwell, 
F. C. Stehle, H. A. Wistrich 
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K ’ PRANK anta Fe N Mex RUTLEDGE Purse Castreen, Lafayette, Ind Louis, Mo Elected Nov. 11, 1990 
Ay ‘ t. Engr 1 seologica irve Age 31 Associate Prof. of Civ. Eng., Pur Semior Civ. Engr., U. § Engr: Age®?) 
Va gt I Refers to R. I ansbee lue Uni Refers to A. Casagrande, J. S Mississippi Valley Div. Refers ¢ r Upper 
| ' R. I. Meeker I Crandall, G. M. Fair, G. Gilboy, H. A. Mohr man, A. E. Cummings, E. | . 
k Pauls C. Terzaghi, H. M. Westergaard Edgerton, H. P. Jones, R. E Macken Gk 
| : : McAlpine, F. R. McMillan. R zie, W. 
i P we ~danenagain reagt~p ot CHILLER, BERNARD, El Centro, Calif Age 22 L. F. Reynolds, J. Singlet I re, 
\ iengr Water Resources Deputy Health Officer Imperial County L. White. B. R Wood _ 5 Spencer, 
| Branch, | Geologica irvey Refers to I Health Dept Refers to C. G. Gillespie, C. G 
m Bus : A G eile M. Lambe, J. I Hyde, B. Jameyson, G. E. Troxell, C. T. Wis HARDING, James CLARKE, Assoc. M 
wn fane A Riddick H koa Kisco, N.Y (Elected Junior N . —— 
- 7 Assoc. M. March 5, 1928.) Age 37 » Wal; 
i sCHLUBACH, Henry Leste, Mason City, Wash Engr. Refers to A. M. Brosius 7 a Cons. 
K FLOW AR HAR thingtor Conn Age 3: Field Engr., Cofferdam Dept., Ma- Jr., C. H. Nichols, J. B, O'F : Emerson, 
Age Keters to W Bowler, R. R son-Walsh-Atkinson-Kier Co., Contrs., Coulee born. A. M Wemen . aary, J. ¥, San- 
keltor Dam. Refers to K. V. Jones, D. R. McFarland, , 
. : i . Dm ¢ Nelson. I I. Niemen. C. D. Riddle Hooper, Otcort Lorin, Assoc M Weshagten 
+ - na y — “ Pe = Gs H. Woodard ~. — Junior Dec, 15 1924; 
CHULHAUSBR, Epwarp Victor, McMinnville eer tt ee Hydr. Engr. 
=a fHomas Groros, lowa City Ore Age 38 Associate Engr., Farm rows, A. P. Campbell, A.S tg ry bee 
lowa Age Asst. Prof. of Ci Eng security Administration, U. S. Dept. of Agri F Kurtz R B rset ». Crane N C. Grover, 
tate | flowa. Refers to H. Cross, T. I culture Refers to O. R. Bosso, L. E. Brigham, ; adc Whestes 
Hi 7 W Huntington, T. D, Mylrea Cc. M. Everts, Jr., H. W. King, R. L. Morrison, McGrew, Epwarp Joseruus, Je. A 
Ww A Cc. O. Wisler New York City Elected Junier July ry 
shall aeatia eens . , ’ , 1927; Assoc. M. March 27, 1933) : 
; . Rares r = _ " Mn wd pars PARKS, R seat Ean, rroup, 7 ex Age 24 Deputy Commr., Dept. of Hast ent on a 
. “er Ss “4 Engr., Sinclair Refining Co., Pipe Line Dept City of New York. Refe W ‘ 
Refer H. H. Be R. R. B. Bennet Ft. Worth, Tex. Refers to O. V. Adams, L. C S. Hardesty, C. Haydock TA c - ; 
Vv. M. P a Ww. 2 extort Ingram, Jr., W. L. Kuehnie, J. H. Murdough Macdonald 1 < terse ty . ee : 


Proctor, G. S. Reeves, H. D. Robinson BB 


Ma ASAR ‘, Recwarp Dreran, New York IRNI Areerr Ricwarp, Washington, D.C re well. D. BS . 

Ag i Refers to W Allan, R. I Age 27 Geodetic Computer, U. S. Coast & eli Stemman, J. A. L Waddell. 
se “- n , . ' ot Mra > a MBBHAN, ANDREW Jossen ALoysius, Assoc M,, 
Ma Joun Hexperr Ciamorne, Lexington Staack, R. M. Wilson, E. M. Woods. _ caonane ae Calif. (Elected Nov. 10, 1990) 
Va Age 37 Asst. Prof. of Civ. Eng., me 42.) Senior Bridge Engr., State Dept of 
ia Military Inst. Refers to J. A. Ander Sroorps, CHauncsy Norswarpe, Dravosburg, Pa at ae bg . henge Refers to 
H. K. Barrows, C. B. Breed, E. M. Hast Age 25 Research Engr., Pittsburgh Plate N . Raat 7 Es ailbert, F. W Panhorst, 
ing H. hirley, S. B. Williamson, H. A Glass Co Refers to C. G. Dunnells, F. M =. S — » +. Stanton, Jr., D. R Warren, 
Yancey McCullough, C. B. Stanton, H. A. Thomas G. D. Whittle. 
Marr, Rosert Armes stan, Jr., Lexington, Va Sto. Tomas, Enrique Cortss, Manila, Philippine ay pg eer img ~_- - Trae = 
. . temde Age 35 in eheeth mena. Tin ilected Junior April 23, 1928; Assoc. M 
Age 41 Prof Dept of Civ Eng Virginia 5s Pp . i “ , Feb. 24, 1931.) (Age 38) . " 
a we fers to O. A. Boni, H. W. Corp, M. Cruz, F - 8 State Engr. In- 
ilitary Inst. Refers to J. A. Anderson, E. M : . 7 spector, State of Michigan. Refers to L. E 
Hastings, H. G. Shirley, H. Sutherland, W Rodriguez y Catarroja, T. A. Saddam, M. V inven Gh i. See “y ol : 
Zabat ‘ » enkell, M. R. Fisher, W. C. 
D. Tyler Hirn, H. E. Riggs 
rrRacey, STEPHEN EpDWaRD, Willoughby, Ohio ? 

Munpez, Rarast Martin, JR., Santurce, Puerto Age 42.) Structural Engr., The American Oriver, WittiaM ALBpRT, Assoc. M., Urbana, 
Rico Age 24 Refers =% D. Gibson, F. ¢ Steel & Wire Co., Cleveland, Ohio. Refers to Ill. (Blected Junior March 16, 1925; Assoc 
Snow, E. Totti y Torres, C. del Valle Zeno F. R. Burnette, R. L. Harding, A. Miller, F. A M. March 11, 1929.) Asst. Prof. of Civ. Bug, 

Pease, F. L. Plummer, H. C. Plummer, W. J Univ. of Illinois. Refers to H. B. Babbitt, 

Movyst Jack, Indianapoli Ind Age 31 Watson J. J. Doland, M. L. Enger, W. C. Huntington, 
With State Highway Comm. of Indiana. Re G. W. Pickels, T. C. Shedd, J. Vawter, W. 0 
fers to C. A. Ellis, W. K. Hatt, W. J. Hen Waker, James Marr, Ft. Worth, Tex. (Age Wilson, 
derson, L. E. Martin, B. E. Phelps 29.) Office Ener Tarrant (Tex.) County, 

Engrs. Dept. Refers to F. D. Hughes, H. A RBYNOLDS, JOHN FRANKLIN, Assoc. M., Jackson- 

O’Donnett, Hereert Preston, Bishop, Calif Hunter, W. O. Jones, W. L. Kelly, D. L ville, Fla. (Elected July 6, 1920.) (Age 32) 
Age 20.) Jun. Highway Engr., California Div Lewis. F. E. Lovett. Cons. Engr. Refers to R. M. Angas, C © 
of Highways Refers to H. Barnes, M Ww Coykendall, G. B. Hills, F. H. Mann, A. Mare 
Ellis, T. BE. Stanton, Jr. Watt, CLraups Hutrcnuinson, Columbus, Ohio ton, R. E. Spaulding, F. R. White. 

Age 46.) Associate Prof. of Civ. Eng., Ohio 

Perry, Benjamin Harrison, West Lafayette State Univ Refers to E. F. Coddington, C. T RosSBNBERG, SamMusBL, Assoc. M., Yonkers, N.Y. 
Ind Age 49 Prof. of Highway Eng., Morris, J. ©. Prior, J. R. Shank, C. E. Sherman, (Elected March 14, 1927.) (Age 46) Res 
Purdue Univ Refers to O. N. Floyd, 1. E R. C. Sloane. Engr., New York State Dept. of Public 
Houk, M. R. Keefe, G. E. Martin, R. L. Mor Works. Refers to E. Anderberg, J. Barnett, 
rison. J. W. Wheeler, R. B. Wiley Watrs, Ferris Tomas, Short Hills, N.J J. Downer, C. A. Garfield, A. G. Hayden, R 

Age 32.) Supt., Hartshorn Estate. Refers M. Hodges, L. G. Holleran, 

Prorze, Herman Gustav, JR., Roslindale, Mass to H. W. Bluhm, H. N. Cummings, J. A. Dar 
Age 26 Engr., The Thompson & Lichtner ling, W. J. Delaney, W. S. LaLonde, Jr. Sous, Jonn Epwarp, Assoc. M., Ft. Barrancas, 
Co., Inc. Refers to M. N. Clair, J. J. Hurley Fla. (Elected Junior Oct. 21, 1924; Assoc. M 
D. Peabody, JIr., M. Solomon, S. E. Thompson WiitiaMs, Aprian Harry, Albany, N.Y. (Age June 27, 1932.) (Age 36.) Capt., Bngr-Res, 

32 Asst. Engr., U. 5. Geological Survey, U. S. Army; Dist. Quartermaster, Dist. “G", 

Punsoce. Pau. Wanron, Atlanta. Ge an Water Resources Branch Refers to R. F CCC. Refers to E. S. Bres, G. S. Burrell, J. # 
20 Asst Rner Georgia Power Co. Refers Bessey, G HH A anfield, C. A. Mockmore, C. G. Johnston, J. W. Leroux, L. E Lyon, w.N 
to R. P. Black, (¢ D. Gibson, I Cc. Snow Paulsen, K. N. Phillips, H. A. Rands. Woodbury. 

Russert Cuesrer, Romney, W.Va Wasnt, : Bpwasp Faancim, Denver, Cols WsssmMaAN, Harotp Everett, Assoc. M., New 

\ st) Area Engr., W PA Elkins, W. Va Age oS Asst Bagr X, S. Bureau of Recla- York City (Elected Junior March 14 1927; 
Refers to J. P. Blundon, M. Cilley, J. B. Hoke mation. Raters to D. F. Baruee, 26. L. Eng, Assoc. M. July 16, 1928.) (Age 37.) Protd 
B D. Tohnson. F. |. Pfeifer. MW. Smith F. T. Mavis, E. S Sheiry, W. E. Smith, J. E Structural Eng., New York Univ Refers to 
i wecker as, SS Soe R. A. Black, H. Cross, S. Hardesty, W. ¢ 
Younc, Kennersu, Omaha, Nebr Age 34.) Huntington, J, A. L. Waddell CC. Cams 

KEYN , —- ENSIGN — Calif Engr. Examiner with PWA Refers to J. A W. M. Wilson. 

Age 28 un. Bridge Constr ngr., State of Sruce ( - . de tier. G > _ ~~ 3 die 
California, San Francisco-Oakland Bay Bridge ~~ sey \ : ted ; roe ong S , FROM THE GRADE OF JUNIOR 
>a ram co teters to 4] 9 
Hi Bs - fi " 5 Giots . I r ; a4 rata BurLaND, Cartyis Gray, Jun, a 
. £ Seeieen ¥ eee tT then FOR TRANSFER Mass. (Elected Feb. 19, 1934) at r 
K. Wood FROM THE GRADE OF ASSOCIATE Res. Engr Massachusetts a 
MEMBER Public Works Refers to 4. W Dean 4 E 
kk meimer, Cuartes Epwarp, Jacksonville Hale, G. E. Harkness, J. A Johnston, \ ® 
" Age 29 Vice-Pre G. A. Youngberg BULLOCE Virom WILLIAM Assoc. M., Long Kleinert, G. A. Montague 
. A ciate Ine Con Engr Refers to Beach, Calif Elected Junior Oct. 12, 1925; 
| WV. Bowler, G. B. Hi , T. M. Lowe, R. I Assoc. M June 6 1927 (Age 41 Asst CARNAHAN, CHARLES TRI NNBLL, Jun en) 
paulding, ‘ A. Youngberg Engr., U. S. Engr. Dept., Los Angeles. Refers Fla. (Elected Nov. 14, 1021.) Public 
to H. G. Balcom, J. L. Edwards, L. R. Hjorth Associate Public Health Engr a Fisber EB. 

k lTosern EpWarR New York City Age Cc. C. More, H. M. Priest, G. A. Sallans Health Service Refers to —* a W 

eynoaids 


' Friedman, H. N. Old, L. B. 5 
W. Allan, T. H. Prentice Evrasy, Cuartes Hamimton, Assoc; M., St meee 











